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To QSL, or not to OSL? 


For those of you disinclined 
to send QSLs, here’s something 
to think about: 

The initial cost of an HF rig 
runs anywhere from $1,000 used 
to over $5,000 new. In addition 
to this, most hams have an as- 
sortment of VHF/UHF mobiles 
at about $500 each; hand-held 
transceivers at $300 each; com- 
puters/packet equipment at $400- 
plus; assorted station accessories, 
antennas, and the like. 

Because of the prohibitive cost 
of all of this (especially if it were 


to be done all at once, instead of 


accumulated over many years), 
there is a lot of truth to the old 
adage, “The only ham with a de- 
cent radio setup is a retired ham 
(who’s been accumulating the 
stuff all his life).” 

By comparison, a QSL card 


(in quantity) costs anywhere from 
three to five cents each, plus 20 
cents of postage. This quarter that 
a QSL costs us is less than a tenth 
of one percent the cost of our en- 
tire ham stations. 

Do a lot of QSOing? You might 
think that having to send out many 
QSLs for all that heavy-duty con- 
testing you’re doing may be ex- 


pensive. Here’s another way of 


looking at the cost of a QSL card: 
If you keep your rigs on for ap- 
proximately one-half hour (de- 
pending on your local electrici- 
ty costs), especially if you’ re the 
high-power type running the le- 
gal limit, you have in one con- 
tact just exceeded the cost of one 
QSL card (particularly if you fig- 
ure electricity plus wear/depre- 
ciation on the equipment you just 
used).—Klaus Spies WB9YBM 


BULK RATE 
5( U.S. POSTAGE 
PAID 


PERMIT #202 
PITTSFIELD, MA 


$2.00 


These YLs prepare a package of souvenirs and info for friends they met 
—on the air—from other schools. Read about them on page 26. 


Amateur Radio Activity Expands 
Rural isiand Schools Contact 


Lying off the rock-bound coastline 
of Maine are approximately 3,000 is- 
lands. Of that number, one-third are 
simply small rocky outcroppings and 
ledges that remain above water at high 
tide, another third are undeveloped is- 
lands that are primarily nesting grounds 
for numerous species of birds and oth- 
er wildlife, and the remaining third have 
been exposed to some level of devel- 
opment by man. This last third, 1,000+ 
islands, have seasonal communities 
varying in size from just a few indi- 
viduals to large summer populations of 
4,000-5,000 residents. However, there 
are only fifteen islands that support 
year-round communities. Fourteen of 
these maintain schools. 

Three mid-coast islands (Islesboro, 
North Haven, and Vinalhaven) operate 
full K-12 programs. The largest school 
is on Vinalhaven Island with over 200 
students. Peaks Island off of Portland 


is a large K-5 school of 100. The old- 
er children commute daily to mainland 
middle and high schools via ferry. Mon- 
hegan Island School and Cliff Island 
School have the smallest school popu- 
lations of four students each, with French- 
boro Island School educating eight chil- 
dren. Nearby Swan’s Island School 
serves 50+ K-8 students. The remain- 
ing island schools (Islesford, Great Cran- 
berry, Matinicus, Isle au Haute, 
Chebeague, and Long Island) vary in 
size from the mid-teens to the low twen- 
ties in enrollment and are one- and two- 
room schools staffed by one to three 
teachers each. 

The Island Institute’s /sland Schools 
Program, under the guidance of former 
school principal Jim Wilmerding, of- 
fers a number of services to these in- 
stitutions: 

¢ On-going educational resources 
availability 


* On-site visitation and consultation 

¢ Inter-island transportation via the 
year-round boat Raven (on QSL card) 

¢ Curriculum/program enhancement 
and project development 

* Scholarship funding for post-sec- 
ondary educational opportunities 

¢ Annual school conferences, net- 
working, workshops, and presentations 

Within the area of curriculum and 
project development, the small multi- 
age schools on Frenchboro, Chebeague, 
Swans, Great and Little Cranberry Is- 
lands have incorporated the Institute’s 
amateur radio and communications pro- 


ject: Tune In The Islands. Jim has made 


a number of visits to each of these is- 
land schools. He instructs students, par- 
ents and teachers in the basics of radio 
communications and sets up a full 
VHF/HF station establishing exciting 


Continued on page 5 
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ASTRON POWER SUPPLIES 


e HEAVY DUTY ¢ HIGH QUALITY ¢ RUGGED © RELIABLE 


4 


MODEL VS-50M 


RS-L SERIES , 


RM SERIES 


AR ASTRON eons’ 
MODEL RM-35M 


RS-A SERIES 


MODEL RS-7A 


MODEL RS-35M 


MODEL VS-35M 
RS-S SERIES 


MODEL RS-12S 


SPECIAL FEATURES 

e SOLID STATE ELECTRONICALLY REGULATED 

© FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 

© CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 
MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 
HEAVY DUTY HEAT SINK CHASSIS MOUNT FUSE 
THREE CONDUCTOR POWER CORD except for RS-3A 
ONE YEAR WARRANTY ¢ MADE IN U.S.A. 


LOW PROFILE POWER SUPPLY 


Colors Continuous 
MODEL Gray Black Duty (Amps) 
SL-1A 7 
SL-11R ° 7 
SL-11S ° 7 
SL-11R-RA e ik 


PERFORMANCE SPECIFICATIONS 


© INPUT VOLTAGE: 105-125 VAC 

© OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
(Internally Adjustable: 11-15 VDC) 

e RIPPLE Less than 5mv peak to peak (full load & 
low line) 

All units available in 220 VAC input voltage 
(except for SL-11A) 


Ics* Size (IN) shipping 
{Amps} HxWxD Wt. (Ibs. 
11 2° x 15 x 9% 12 
2x7 x9% 12 

255 x 15 x 9% 
434x7 x9% 


POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 


Continuous 
MODEL Duty (Amps} 
RS-4L 3 
RS-5L 4 


19” RACK MOUNT POWER SUPPLIES 
Continuous 
MODEL Duty (Amps) 
RM-12A ) 
RM-35A 25 
RM-50A 37 
RM-60A 50 
Separate Volt and Amp Meters 
RM-12M 9 
RM-35M 25 
RM-50M 37 
RM-60M 50 
Colors Continuous 
Gray Black Duty (Amps) 
25 


3 
4 
5 
5 
US) 
9 
9 


16 

25 

37 

57 
Continuous 
MODEL Duty (Amps) 
Switchable volt and Amp meter 
RS-12M 9 


Separate volt and Amp meters 

RS-20M 16 
RS-35M 25 
RS-50M 37 
RS-70M 57 


ICS* Size (IN) 

{Amps} HxWxD 
3 x 6a x 7% 
Sib x Be x 7% 


Size (IN) 
HxWxD 
5% x 19 x 814 
5% x 19 x 12% 
5s x 19 x 12% 
7X19 x 12'% 


5% x 19 x 8% 
5% x 19 x 12% 
5% = 19 x 12% 
7x 19x 12'2 
ics" Size (IN) Shipping 
(Amps) HxWxD Wt. (Ibs.) 
3 3 x 4% x 5% 4 
4 3% X 6% x 9 
5 3% xX 6% K 7% 
7 3% X 642 x 9 
uf 4x 7% x 10% 
10 4X 7'2 x 10% 
12 4%2x8x9 
12 4x 7% x 10% 
20 5x9 x 10% 
35 5x 11x 11 
50 6 Xx 13% x 11 
70 6 x 138% x 124, 
Size (IN) Shipping 
HxWxD Wt. (Ibs.) 


4% x8x9 13 


5x9x 10% 18 
Sox 1h 44 27 


6 X 13% x 11 46 
6 x 13% x 12‘ 48 


Separate Volt and Amp Meters ¢ Output Voltage adjustable from 2-15 volts ¢ Current limit adjustable from 1.5 amps 


to Full Load 
Continuous 
MODEL Duty (Amps) 
@13.8VDC @10VDC @5VDC 
VS-12M 9 5 2 
VS-20M 16 9 
VS-35M 25 15 
VS-50M 37 22 
VS-70M 57 34 
Variable rack mount power supplies 
VRM-35M 25 15 
VRM-50M 37 22 


Bullt in speaker Colors Continuous 


MODEL Black Duty (Amps) 
RS-7S ° 5 
RS-10S e 7.5 
RS-12S ° 9 
RS-20S e 16 
SL-11S ° 7 


“ICS—Intermittent Communication Service (50% Duty Cycle 5min. on 5 min. off) 


Ics* Size (IN) Shipping 
(Amps) HxwxD Wt. (ibs.) 
@13.8V 

12 4% x8x9 13 
20 5x9 x 10% 20 
35 5x 11x11 29 
50 6 X 13% x 11 46 
70 6x131/, x 121/, 48 


35 5% Xx 19 x 12% 38 
50 5% xX 19 x 12% 50 


ICS° Size (IN) Shipping 
Amps HxWxD Wt. (Ibs.) 
7 4x T'2 x 10% 10 
10 4x 72 x 10% 12 
12 4% x8x9 13 
20 5x9 x 10% 18 


11 2% X 15 X 954 12 
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Are You Illiterate? 


How about that for an insulting start? Illit- 
erate, indeed! Well, that isn’t quite as stupid a 
question as it may seem at first glance. Let me 
put that slightly differently. How many books 
have you read during the last year? Or even 
during the last month? 

A recent article mentioned that of 100 ap- 
plicants for $19,000 scholarships to a major 
college, only one student had read a book of 
any kind other than those required by the school. 
And that student had read only one book. A 
survey showed that on the average our teach- 
ers read only one book a year. Just because 
you can read doesn’t make you literate. So I 
ask, are you illiterate? And that means have 
you read any books lately. 

If you haven’t read any books, what are you 

~going to talk about when you are on the air? 
Please, please, don’t tell me you are going to 
waste your time and the other chap’s with a 
stupid recitation of your rig, antenna, and maybe 
the weather. Surely there must be something 
you can talk about which will be of at least the 
slightest interest. Or maybe not. 
- One of the reasons I go off on all sorts of 
tangents in my editorials is to show by exam- 
\ple that there really are a wide variety of things 
you can talk about. At the very least you can 
say, “Hey, did you see what a bunch of crap 
Wayne wrote this month?” 

Have you been anywhere recently? The 
chances are good that I’ ve been there too, so 
we’ ll have something to talk about. Or have 


Newcomers 


by Wayne Green W2NSD/1 
Dear Ex-Reader 


The first two issues of Radio Fun you’ ve 
_ received were free—a sort of “welcome aboard” 
present I send to newly licensed hams. If you 
are not yet a paid subscriber, I hope this will 
trigger you into a subscribing frenzy, both to 
Radio Fun, and 73. This is a fun hobby with 
all kinds of interesting things to do and learn, 
but you need a monthly shot of excitement to 
keep you going. 

For the price of a dinner in an average good 
restaurant ($30) you can get a year’s worth of 
both publications. This will keep you up with 
what’s going on and help you find out how to 
get in on the fun thousands of hams are 


‘having with the hobby, whether it be sending 


packet messages or going on a DXpedition to 
St. Pierre. 
If you’re short of money, go for just a 
Radio Fun subscription for $12.97 a year. 

You’ ll get a load of my editorials in both 
publications, though they’re longer and cover 
much more territory in 73. Some people love 
em, and some hate ’em, but almost everybody 
reads ’em. My goal, both in publishing my 
magazines and writing my editorials, is to help 
you enjoy the things I’m enjoying, to educate, 
_ to open new worlds for you, to keep you from 
| being a crummy couch potato, to get you 
thinking, and perhaps to help you be more 


_ successful in life. 
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by Wayne Green W2NSD/1 


you built a piece of equipment recently? Tell 
me about it! How about the movies? There 


-aren’t many worth the time, but now and then 


there’s a corker. If you’re interested in music 
I'd love to know about any outstanding CDs 
you’ ve found recently. 

Maybe you'd like to do some ham pioneer- 
ing. It’s desperately needed. We haven’t done 
anything to pay our way from a technical view- 
point in years. How about coming up with a 
way for hams to work duplex? You know, like 
the telephone, where you can both talk at once? 
This one-way broadcasting we’ ve been doing 
for the last 80 years sucks. If you separate your 
antennas a bit and use a separate transmitter 
and receiver, that might be a good start. 

Up until 1939 hams on 160m used to trans- 
mit on one end of the band with low power 
and receive on the other, allowing them to just 
sit and talk. We’d build up groups doing that 
and it was great fun. Like being in the living 
room with friends talking. The FCC made a 
tule preventing AM rigs from being left on the 
air that way in January 1939. Now that we have 
sideband we can do it again without the FCC 
harassing us. 

Do it and write about it so we’ll get more 
hams working duplex. Maybe set up some spe- 
cial frequencies for duplex. 

Not that there’s any shortage of things that 


need inventing and pioneering. I’m just real-_ 


ly fed up with one-way transmissions. And ’m 
not all that happy about getting on the air and 
contacting one person after the other who has 


The $30 price for both Radio Fun and 73 is 
to help get you hooked. You really should pay 
$39, the regular subscription price. Tell you 
what, if you find you’re really looking forward 
to each issue, you can lift a tremendous load of 
guilt from your mind by sending me the extra 
$9. Or by ordering my 360-page Declare War 
book for $10 from Uncle Wayne’s Bookshelf. 

As a new ham I’m assuming that you are 
intelligent, interested in technology, and 
adventurous. This is the picture I have of you 
in my mind as I write my editorials and I help 
Nuge (Mike Nugent), my Senior/Tech Editor, 
pick the articles for us to publish in both 
magazines. Sure, we have some serious nut 
cases (mostly Extra Class hams, oddly enough), 
but 99% of my mail is from hams I wish I had 
the time to meet and make my friends. 

You’ re going to enjoy the top-notch colum- 
nists I’ve rounded up to help you have more 
fun. And to learn more. No fair just rag- 
chewing and not learning. That’s cheating. 
Cheating yourself, most of all. It’s fun learn- 
ing how ham Teletype works. It’s a ball 
building a kit and actually getting it to work! 
Wait’ll you start getting some gorgeous 
pictures via Clover slow-scan television from 
Africa. You’ ll be driving your family and friends 
to distraction flashing beautiful pictures from 
weird places around the world. 

It’s exciting to get a new piece of ham gear 
and put it on the air, whether it’s a one-watt rig 
built into a match box, or a new kilowatt 
linear. My magazines run circles around the 
others when it comes to reviewing new 
equipment. Once you get to know what you 


nothing whatever to talk about except the make 
and model of his rig. If there’s a story involved, 
fine. For some reason I seem to do my best an- 
tenna work when there’s five feet of snow and 
the soldering iron drops out of sight every time 
I put it down. And my fingers freeze. 

Are you a user or a doer? Are you con- 
tributing to the hobby in some way? I don’t 
have to go into detail on that idea. Are you a 
taker or a giver? Are you trying new modes? 
Are you helping with your ham club? Elmer- 
ing? Giving talks at local schools about ham 
radio? Writing articles for the ham magazines 
and club newsletters? For heaven’s sake at least 
get started doing some articles or a column for 
your club newsletter. But watch out, the next 
thing you know you’ll be made editor. 

How many articles have you had printed 
in the ham rags? If you haven’t anything to 
write about you must be a taker, not a doer. 
Tsk. We’ve got all those ham satellites spin- 
ning around up there, so what have you worked 
through them? If you aren’t up to helping 
build a ham satellite, you can at least keep 
them busy, and write about your adventures 
for your club newsletter. And maybe for your 
local newspaper too. We desperately need all 
the promotion we can get in newspapers and 
magazines. When is the last time you saw 
ham radio mentioned in any of the consumer 
magazines? I don’t remember anything in 
years. 

How about dropping into a bookstore and 
picking up something to read? When I was in 
Sarasota (FL) the other day I came across a 
huge bookstore and ended up shipping home 
60 books. Now all I have to do is find the time 
to read them. And please don’t tell me you 
aren’t interested in anything. Lordy, did our 
school system bum you out that much? 

Changing your habit patterns isn’t easy. If 
it was we wouldn’t have so many people per- 
sistently killing themselves with cigarettes, 
so many fat slob men and big fat cow wom- 
en. | was watching an exposé of welfare and 
it looked as if most of the women on welfare 
were just sitting there eating all day, watching 
TV. They were almost all sloppy cows. And 
most of em were in New Hampshire, too. We 


are doing, I’d like to see what you can do in 
reviewing something you’ve bought. Both of 
my magazines are written almost 100% by the 
readers. Like you. 

The basic idea is to provide you with a month- 
ly jolt of fun and excitement to keep your 
interest in amateur radio going. I try my best 
to get you to do more than just get on a repeater 
and talk about nothing much for the rest of your 
ham life. I finally sat down the other day and 
made a list of the hobbies that make up 
amateur radio. I counted 53 aspects of the hob- 
by that I’ve had fun with so far, plus 20 more 
that are still ahead for me. Of course I’ ve been 
at it for a while. I got started back in 1938 and 
have been having the time of my life ever since. 

For an almost insignificant charge on your 
credit card you'll get a monthly injection of 
exciting news of what’s going on in amateur 
radio. You’ll get articles on how to get in on 
the fun amateur radio has to offer, from work- 
ing DX to repeaters, fox-hunting, packet 
radio, slow-scan, RTTY, amateur television, 
contests, home building of equipment, reviews 
of the newest equipment, reviews of the best 
kits on the market, and so on. You’ll be get- 
ting the ads for the neat new stuff the ham 
industry is cooking up for newcomers. 

What’s coming in the hobby? It won’t be 
long before your receiver will automatically 
read out the call of every station you tune in. 
Or you’ll be able to set your receiver to tune 
the band, looking for specific calls or 
prefixes. How long will it be before all ham 
communications are duplex so you can 
actually talk with other hams, just like the 
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tend to get into ruts and stay there until death 
us do part. 

Barnes & Noble claims that less than 50% 
of the people who buy books ever read them. 
I believe that. I visited a chap the other day 
who is a specialist in one field. I noticed when 
we were talking that he was surprisingly short 
on information once we were outside his spe- 
cialty. When I visited his home I saw why. 
Hardly any books. 

It’s frustrating for me. There are so many 
things I want to learn. I want to yell, hey, wake 
up! Do you know that if the gravity constant 
was different by just one part in a gadzillion, 
the universe wouldn’t exist? Ditto the elec- 
tromagnetic force constant. It’s almost enough 
to make you think. Say, how old do you think 
the universe is? Well, we don’t know. What 
we do know is that most of the theories are 
proving wrong. 

I like Sir Fred Hoyle’s simile. Have you read 
any of his books? They’re marvelous! He said 
that the likelihood of life getting started by ac- 
cident has about the same degree of chance as 
a cyclone blowing through a junkyard and as- 
sembling a Boeing 747. Or of me calling CQ 
on 20m and not getting a recitation of the rig 
and antenna of my caller. I really don’t give a 
hoot what you’ re using, any more than I want 
to know what make and mode! of telephone 
someone who calls is using. I’m on the air with 
the aim of finding someone I can talk with. 

Increasingly, amateur radio is in direct com- 
petition for the attention of youngsters with 
the computer online services. When people 
have the option of an interference-free contact 
with just about any place in the world, with- 
out any worries about propagation, through 
the Internet; where they can select the interest 
they want to discuss with others; amateur ra- 
dio had better offer something of more inter- 
est and excitement or it’s going to blow away. 

The information and communication su- 
perhighway is a technological bombshell for 
amateur radio, so we’d better shape up . . . or 
ship out. 

For myself, I find that more and more, I’m 
using my fax machine to communicate with 
friends around the world instead of 20m. 


telephone? Big changes are coming that you’ ll 
want to know about. 

You know, while you’re at it, you could do 
a lot worse than get your most valuable ham 
asset going—your library. You’ll want to sub- 
scribe to 73 as well as Radio Fun. | was just 
thinking back, and you know, every major 
change in the hobby in the last 40 years has 
been instigated and pushed by 73. When side- 
band came along the other magazines paid it 
little note, while 73 ran tons of articles on the 
subject. I even went on a trip around the world 
visiting 23 countries and operating on SSB 
from the plane all the way to help promote this 
new mode. Then came repeaters. 73 was the 
only ham magazine pushing this new technol- 
ogy. I also published a monthly Repeater 
Bulletin, which grew into a full-scale maga- 
zine. As a result, this soon became the most 
active aspect of the hobby, with standardized 
channels from coast to coast. Would this have 
happened without my repeater symposiums all 
around the country, plus hundreds of articles 
in 73 and book after book on the subject? 

And so it’s gone with slow-scan, packet ATV, 
etc. Every new mode has been promoted al- 
most solely by 73. When microcomputers came 
along 73 was the first to cover them in depth. 

So send me a check for $30, or call in your 
credit card number, and let’s make sure you 


-won’t miss an issue (603-924-0058). Most of 


the hams I entrap into subscribing keep right 
on subscribing for the rest of their lives. Well, 
what better amateur radio reference library can 
you have than a shelf full of 73s? 

... Wayne W2NSD/1 


Field Day 


by Mike Bryce WB8VGE 


Every year at this time, most of the ham 
radio operators in this country take to the 
woods, hills and open plains. Yup! It’s got to 
be Field Day. 

Perhaps your introduction to ham radio 
occurred during a Field Day operation. Many 
of the clubs offer public services, such as free 
messages via ham radio. We set up in shop- 
ping malls, public parks, and in the middle 
of corn fields. Newspapers and TV stations 
usually highlight hams during Field Day. The 
public is always invited to stop by. I know 
of several cases where a member of the 
public stopped by and ended up staying the 
whole weekend. They even helped take down 
the antennas as well. Of course, soon after 
Field Day, they became licensed ham radio 
operators. 

What exactly is Field Day? Ask five hams 
that question and you’ Il get nine different an- 
swers. Field Day accommodates many diverse 
functions of ham radio. For some, Field Day 
is a contest that must be won at all costs. For 
others, Field Day is an event for having a good 
time with family and friends and not worry- 
ing about winning anything. Field Day also 
means setting up and running a complete am- 
ateur radio station in a non-emergency back- 
drop instead of the real thing. And for me, I 
like to try out new receiver and transceiver de- 
signs while using solar power. I like making 
several contacts with the least amount of work 
possible. In fact, during the last several years, 
I have even kept a log of my contacts. 

Somewhere between both ends of this think- 
ing lays the heart of Field Day: setting up an 
amateur radio station and making contacts 
from coast to coast under less than perfect 
conditions. Of course, the group that makes 
the most contacts wins the bragging rights 
until the next year. 


Setting Up for Field Day 


It makes no difference where or how you 
set up your station for Field Day. In fact, you 
can operate Field Day right at home using 
commercial power and your ready-to-use 
antennas. But, that’s not nearly as much fun 
as taking a box of stuff out into the great 
outdoors and setting up in a hayfield. Let’s 
not forget the biting red ants and the mosquitoes 


Photo B. Here’s Steve NOCZV manning the packet station. A PC was used to 


equipped with landing lights! 

Oh, forget about that SB220 and the triban- 
der up at 80 feet, too. This time you might 
have to work Field Day with nothing more 
than 100 watts input to a dipole held up with 
duct tape! Don’t feel like lugging around a 
100-pound battery? Then really get into the 
swing of the moment with Field Day and QRP 
(use low power.) At times like these, you’ ll 
wonder what in the world you’re doing out 
in a hayfield, running 2 watts of juice into a 
few feet of wire, just to have fun. That’s Field 
Day! 


Operating Field Day 


There are as many ways to operate Field 
Day as there are operators. It all depends on 
the type of gear you’ll be using, how well 
your antennas work, and how many operators 
you have. But it really boils down to two 
separate styles—the channel master and the 
stalker. 

A channel master holds onto the frequen- 
cy and just calls “CQ Field Day” and never 
moves. His or her antenna systems are usu- 
ally above reproach. In fact, at night you can 
see the RF leave! Operation like this can be 
fun if you’re new to ham radio or to ham 
radio contesting. It goes somewhat like this: 

First you find a spot that is busy with sev- 
eral different stations on. During a lull in the 
calling, you jump in and start calling “CQ 
Field Day” before anyone else. If your death 
ray beam antenna is working, other stations 
will begin to answer you back. You keep this 
up until you can no longer talk or another 
channel master takes over the frequency. 

The stalker works entirely differently. You 
start by moving to either the high end of the 
band or the low end. Then you slowly tune 
up or down in one direction. If you start at 
the high end, you tune down, never up and 
down. As soon as you hear a channel master 
calling “CQ Field Day,” you jump in with 
your call and hope for the best. The channel 
master will only return to the strongest sta- 
tions calling him, so you can take up to four 
tries before moving on to the next channel 
master. When you reach the other end of the 
band, spin the tuning knob back up to the 
high end and start moving back down once 


score and dupe the entire weekend’s worth of contacts. 
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Photo A. Joe WB8RVM works the CW station at W8NP. In the background 


% 


sere 


is a complete 1957 radio setup. We made quite a few contacts using 
the older gear. 


more as you stalk your stations. 

As I enjoy running QRP at very low, low 
power levels at Field Day, I like to change the 
stalker method a bit. Instead of moving up or 
down across the band, I band-hop back and 
forth. I call this the “Columbus” method, as 
you discover and land on a station. 


Antennas for Field Day 


Nothing beats a hot antenna for Field Day. 
Nothing! But, in my case, I’ve never had a 
really good antenna up, and I end up using 
some sort of thrown together antenna with a 
tuner to get on the air as quickly as possible. 
Just remember to get the antenna up in the 
clear and as high up as you can. I also don’t 
believe in going overboard with the death ray 
antennas. I let the other guys bust their butts 
putting up the killer antennas so they can hear 
me with my QRP signal. I let the guys in 
California beam to me in Ohio instead of erect- 
ing antennas to beam to them. That way, I can 
have a simple antenna that will allow me to 
make many a contact, without the hassle of a 
heavy-duty antenna system. 


More Power to You 


To get the real feel of an emergency com- 
munications set up, you really have to run 


Photo C. Perry W8AU and a complete field radio set from WWII. Yes, it did . 
work, and we made some contacts on it. iz 


your rigs from some source of power besides — 
the local power company. Gasoline genera- __ 
tors are by far the most popular way to sup- 
ply power at Field Day, but anything goes! In 
fact, you get extra points for running your 
Field Day system with battery power only. 
And there are more bonus points for using an _ 
alternative energy source such as solar, wind, — 
hydro or people power! Some of the sources 
of power that have been used in the past are 
rather peculiar. 


Have Fun at Field Day i 


This has always been high on my list of 
Field Day activities. If you don’t have fun at 
what you’re doing, why do it in the first place? 

I don’t even keep much of a log anymore at ~ 
Field Day. I don’t send in my results to the 
ARRL. I really don’t care what my rate of — 
QSOs per hour is. I’m out to enjoy myself — 
and to have fun! 

All right, you’re not into contests, you’re 
not into camping out in the middle of a hay- 
field, but give Field Day a try. Just about ev- 
ery ham club sponsors some type of Field Day 
setup. Join the group and have fun. Is there a — 
drawback to setting up for Field Day? Just 
one. You’ll hear CW coming out of the TV, 
the toaster, the washing machine, and every- 
thing else for a week afterwards. 
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Write to: Radio Fun Letters 
70 Route 202-N, 


Peterborough, NH 03458 


Please write to us! Tell us what you’ve been 
doing, what you think of ham radio, and what 
you like or don’t like about Radio Fun. If we 
publish your letter, you’ll get a free one-year 
subscription (or extension) to Radio Fun. 
Send your letters to us at the address above, 
or fax us at (603) 924-9327. Be sure to type 
or print legibly, and include your full name, 
callsign, and complete address. 

Frank Rumph KD4DZI, Palmetto FL I 
read your article where you said you were on 
the submarine Drum. Maybe you know the Drum 
is still afloat, but if not it’s in Battleship Park, 


_Mobile AL. Several years ago my wife and I 


were there and went through it and the Battle- 
ship Alabama. 

Your 73 magazine is excellent. Keep up the 
good work. 

Brent-Victor W. Putnam, East Falmouth 
MA Thank you for responding to my letter. I 


_ understand that time is hard to come by—es- 


pecially if you’re managing several enterpris- 
es—so | do appreciate the reply. 

In your letter to me, you mentioned that you 
had read several books relating to theories about 


the origin of the universe, so I thought you would 
be interested in a recent (December 1994) arti- 
cle in Sky & Telescope. Geoffrey Burbidge and 
Adelaide Hewitt write in “A Catalog of Quasars 
Near and Far,” that perhaps red shift is not an 
indicator of distance for all quasars, as had been 
believed by the mainstream astronomers. They 
are among a few who feel that “at least some 
QSOs are relatively nearby, and that a large frac- 
tion of their red shift is due to something other 
than the expansion of the universe.” 

I found this whole idea fascinating—that per- 
haps QSOs weren’t as far as we thought. I think 
you had touched on this in your letter (or one 
of your editorials)—the idea that perhaps the 
universe is actually ‘steady-state’ and not ex- 
panding. That red shift could be caused by some 
other process that we are not yet aware of. Fas- 
cinating. You should get a copy of the article 
for your file cabinet. 

On a different note: Have you seen the April 
1995 issue of QST? For years | have tried to 
find every excuse not to join the ARRL, and 
you have always given me enough reason (be- 
sides, 73 is $10 cheaper than QST7!, but this takes 
the cake). 

The article “The ARRL Turns Toward To- 
morrow” describes the League’s long range 
planning. Specifically, it includes a look at the 
“core’ membership of the ARRL, as well as what 
the League believes the ‘core’ membership 
should look like. 

I quote: “Board members . . . must take into 
account . . . the “core membership” of the League. 


... [the ARRL] must meet the true needs of this 
group first and foremost. Thus, all of [the League’s 
efforts] must be designed to directly or indi- 
rectly benefit the core member.” 

The article goes on to describe the current 
‘core’ member as being an affluent white male 
over 40 years old. Then, in what is the most ap- 
palling part of this entire scam, they describe 
the future core member as being an affluent per- 
son over 40 (without regard to sex or race). 

Am I the only one who finds this appalling? 
Here the ARRL just admitted, in print no less, 
that they must focus their time and energy on 
old, white men; that the League exists not for 
amateur radio, but for old white men. 

What about bringing youth into amateur ra- 


- dio? What about using amateur radio to help 


the disadvantaged (i.e., poor) learn new skills 
and become self-supporting and contributing 
members of society? What about bringing am- 
ateur radio out of the 1950s? 

In just three paragraphs, the ARRL managed 
to confirm that they are not only an exclusive 
club for old white men, but that that is all they 
ever want to be. 

If I ever needed a reason not to join the League, 
now | have it. When you’re right Wayne, you 
hit the bulls-eye. 

Rick KN4CV Uncle Wayne—I am amazed 
by you. Always looking, always reading, always 
learning. “Screw E-Mail?” You really need to 
give Internet a try. The business opportunities 
on the net are unbelievable! See our Web pages: 
http://edco.com/trophies/. 


Amateur Radio Expands 
Continued from page 1 


on-the-air contacts with a variety of schools and in- 
dividuals worldwide. 

Each of the 14 island communities is unique, but 
sometimes share similar levels of isolation. This is 
especially evident during the long, cold, dark months 
of New England winters on the water. Simple ne- 
cessities such as transportation to and from that 
mainland become major ordeals, even with ferry 
service to islands close to shore. It doesn’t take 
much to blow up 10- to 15-foot seas that can chal- 
lenge any ferry trip! Islands such as Matinicus, ly- 
ing 25 miles offshore, depend upon a ferry visit on- 
ly once a month! The small community on Mon- 
hegan Island, 10 miles off of Port Clyde, looks for- 
ward to seeing the small 65-foot ferry Laura B. 
three days a week, weather permitting. 

It is easy to forget that everything . . . everything 
that is needed to sustain life on an island; food, fu- 
el, mail, etc, comes via the water. If the ferry or lob- 
ster boats cannot get out, the tether to the mainland 
is temporarily severed. It is a very fragile lifeline 
that often gets stretched to its limit. The sharing of 
experiences and information over ham radio con- 
tacts hopefully plays a small part in easing this iso- 
lation that is an integral characteristic woven into 
the heart of island living. 


Swan’s Island School’s students Lindsay & Carrie 


Jim travels with a Yaesu FT-900AT, Astron 12 
volt power supply, GSRV Dipole, and a 17 meter 
half square antenna. Students easily take part in set- 
ting up the antennas, thereby feeling a sense of ac- 
complishment and ownership in the project. Many 
exciting local and DX contacts have been made 
with this convenient antenna arrangement. 

Jim’s on-going contacts with Carole Perry 
WB2MGP at Intermediate School 72 on Staten Is- 
land have provided wonderful exchanges between 
her students and the island school youngsters. Video- 
tapes and scrapbooks (100+ at the last count!) have 
been shared between Maine and New York. Re- 
cently, Jim sent lobsters to the school, where they 
were the “center of attention” for a schoolwide 
“Lobster Fest” arranged by Carole. With television 
coverage of the festivities providing great PR, Jim 
and Carole had scheduled a 40 meter contact be- 
tween IS 72 and Chebeague Island School. Unfor- 
tunately, Mother Nature stepped in with a snow/ice 
storm, closing the Maine schools and halting trav- 
el. Not to be outdone, nor to disappoint the NYC 
children, Jim kept his schedule with Carole from 
his own island home farther down the coast. He ran 
phone patches to Chebeague Island School Princi- 
pal Ron Cote and teacher Pat Mc Gillicuddy, en- 
abling them to talk with Carole and IS 72 Princi- 
pal Barbara Glassman. According to Carole, the 


oe 
talking with 


Bob Watts KC1CW and his students at Vinalhaven school on 
Vinalhaven Island, Maine. 
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Swan’s Island School student 
Devan in QSO with Carole Perry 
WB2MGP and her students at 
IS 72 on Staten Island, New York. 


day was a huge success showing amateur radio at 
its finest; contributing to a unique and interesting 
cultural exchange between the different schools. 
A number of the other island schools have ex- 
pressed interest in getting on the airwaves and will 
soon join in on the fun. Please contact us if you 
would like more information; to arrange a sched- 
ule, or to establish contact with these schools.— 
Jim Wilmerding N4MDC, Director, Island Schools 
Program, 60 Ocean Street, Rockland ME 04841. 


Photo Search 


Shoot our next 73 Amateur Radio Today or 
Radio Fun cover photo! Suitable subjects might be 
ham gear, amazing antenna arrays, or better—your 
own catchy ideas. We prefer color prints (from 35mm 
or larger formats) that are vertically oriented, sharply 
focused, not too “busy,” and (for 73) leave extra room 


at the top and left side. Send ’em to Photo Search, 
70 Route 202N, Peterborough NH 03458, with a brief 
description, your full name and callsign, and 
permission to publish. We can’t return photos with- 
out an SASE. If it doesn’t make the cover, we might 
find a spot inside. Selected photos earn you a free 
subscription or renewal. Good luck! 


Watch the world go by. 
by Michael Jay Geier KBIUM 


We hams love to communicate. From CW 
(Morse code) to SSB (single sideband), voice 
to RTTY (radio teletype), we can find just about 
any way to get some information across the 
ether to another radio amateur. But what about 
actually seeing the other operator? What about 
television? : 


Naturally 


Hams have been doing TV for many, many 
years. In fact, we have two kinds of TV. First, 
there’s the usual kind, just like what you see 
on your TV set every day. We call that ATV 
(amateur television), and we do it in full col- 
or, with the same frame rate and other basic 
signal standards the commercial broadcasters 
use. Because we send about the same amount 
of information they do, our ATV system is sub- 
ject to the same limitations. In other words, 
the high information rate, nearly four million 
pieces per second, requires us to use VHF or 
UHF frequencies, resulting in a fairly short- 
distance system. Save for the occasional at- 
mospheric event, ATV usually won’t go more 
than 60 miles or so, unless you happen to live 
on top of a mountain! That’s more than enough 
for videoing to your local friends, but it doesn’t 
do you much good when the other operator is 
in, say, Australia. 


Slow Down! 


We have another way to send pictures, though, 
and this one will get you all the way around 
the world! We call it SSTV, or Slow-Scan TV. 
What does that mean? All it means is that we 
slow the “scan rate,” or rate at which the pic- 
ture is sent, way down until the amount of in- 
formation being sent each second is low enough 
that it will fit into a 3-kHz voice channel. That 
lets us send it through the microphone input 
of any HF (high-frequency) radio. Send pic- 
tures through a microphone jack? How does 
it work? 


Hold It 


' Very early SSTV equipment used very slow- 
scanning cameras and picture tubes. The tubes, 
much like radar tubes, had glowing phospho- 
ts which kept glowing for quite a long time af- 
ter they were struck by electrons. So, by the 
time the bottom of the picture was being scanned, 
the top was still visible. It worked, but it was 
crude. For one thing, it required the subject to 
be perfectly still in front of the camera during 
the entire scan, which might be as long as eight 
or more seconds! That pretty much left out live 
subjects. And, the top of the received picture 
was pretty dim by the time the bottom finally 
came along. 

Once digital circuitry was introduced, it be- 
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The SSTV Explorer 


came possible to “snap” a normal TV camera’s 
output, store the picture in memory and read 
it out at the slow-scan rate. Such a digital slow- 
scan device is called a scan converter. The scan 
converter quickly swept the old long-persis- 
tence phosphor system into history, and the 
digital method continues to be used today. 

As scan converters became popular, vari- 
ous “modes” of picture transmission were de- 
veloped. Every time better hardware became 
available, enterprising hams would use it to 
create a better transmission mode. Usually, 
that involved more memory, more detailed pic- 
tures, color, and longer transmission times to 
send all that extra information. Of course, pic- 
ture quality got better and better; today, a good 
SSTYV picture looks very close to normal tele- 
vision. Of course, you may wait as long as a 
minute for one frame, so motion is out of the 
question. 

Scan converters have always been expen- 
sive, keeping SSTV out of reach for many of 
us. These days, though, many hams have a de- 
vice which has video display, lots of digital 
memory, and the ability to access the memo- 
ry in various ways. Sound like a scan con- 
verter? You bet. It is also, of course, a personal 
computer. 


Enter the Computer 


Why buy a scan converter when you already 
have a computer which can be made to do the 
same job? Today’s computers, be they IBM 
type, Mac, or Amiga, are ideal for image stor- 
age and manipulation. Wisely, entrepreneurs 
have begun to produce SSTV systems based 
around computers. With most of the functions, 
including the scan-rate conversion itself, done 
in software, the extra hardware required is min- 
imal; basically, it’s a modem. So, costs can be 
low, while quality and functionality are quite 
high. The SSTV Explorer is an excellent ex- 
ample of a terrific entry-level SSTV system at 
a very low price. 


What You Need 


The manual states that, in order to use the 
SSTV Explorer, you need a PC-type comput- 
er with a 386 or better CPU, a meg of memo- 
ry, a free serial port, a couple of megs of free 
space on the hard drive, and a VGA or better 
display. It really helps to have a good VGA 
card with a meg of display memory on it. The 
system will run on a less-capable VGA card, 
but image quality will suffer. In fact, you can 
run it on a 286 with 640K of RAM and a crum- 
my 256K VGA card, but you won’t get opti- 
mum results. I know; I tried it. Fortunately, 
most of us have better computers these days. 
By the way, it won’t run on an old CGA 8088. 
Also, you can’t run the Explorer under Win- 


Radio Fun 


Absolute Value Systems 

115 Stedman St., #7 
Chelmsford MA 01824-1823 
Telephone: (508) 256-6907 


or 


Radioware Corporation 

P.O. Box 1478 

Westford MA 01886 

Telephone: (800) 950-9273; fax (508) 452-6685 
Price Class: $49.95 


SSTV Explorer system components 


dows, because reception of images requires 
very precise timing which can be interfered 
with by any menu programs. So, you must quit 
out of any kind of shell and run it from a DOS 
prompt. 


What You Get 


I call it an entry-level system for one rea- 
son only: The Explorer is designed only to 
receive SSTV; it does not transmit. Also, there 
is one mode it does not support, because do- 
ing so would require considerably more hard- 
ware. Luckily, that mode isn’t used a great 
deal; the most popular modes are well sup- 
ported. The SSTV Explorer comes with a 
small modem built into a 25-pin RS-232 con- 
nector, a cable, a software disk and a manu- 
al. That’s all it takes! To get set up, you sim- 
ply connect the cable to the audio output of 
your HF rig, plug the modem into one of your 
computer’s serial ports and copy the software 
to your hard drive. You’re all set to start re- 
ceiving pictures! 


How It Works 


When you boot up the Explorer software, a 
simple installation process lets you set it all 
up for your computer’s particulars. If you have 
a standard machine, that should be pretty easy, 
as the port addresses and such are already set 
up for a normal configuration. If, though, you 
have special needs, this program can accom- 
modate them, from odd addresses to slow CPUs. 

Once you're all configured, you’ ll get to the 
main screen. In the middle of it is a window 
which shows SSTV pictures as they come in 
off the air. Around it are buttons which let you 
select the various transmission modes, such as 
Robot or Scottie. At the top are pull-down 
menus in the Mac/Windows style. These let 


you select all the usual operations, such as file- 
save and such. To the right of the screen win- 
dow is a very useful tuning indicator. It acts 
as a small audio spectrum analyzer, showing 
you the relative pitches of the audio tones which 
represent picture information. Even better, it 
displays a line which represents the video sync 
pulse. To tune in a picture, you just adjust your 


rig’s tuning knob until that line is centeredin __ 


a red box. The adjustment isn’t critical, and 
the whole thing makes tuning a snap. It couldn’t 
be easier. < 


What You See 


By far, the most popular SSTV frequen- 
cies are 14.230 and 14.233 MHz, in the 20 
meter band. Set your radio to USB and tune 
in some pictures! They have a distinctive 


sound, and, once you hear it, you’ll never for- _ 


get it. If you get set up before a picture is sent, 
the Explorer will decode the mode informa- 
tion sent at the beginning of the picture and 
automatically select the correct mode for 
receiving it! If you come in after the picture 


starts, though, you can still select the mode 


manually. Which one to select? Start with 
Scottie 1, which is the runaway favorite here 
in the US. If that won’t work, try Robot 36 
or 72. After awhile, you’ll begin to recognize 
the various modes by their sounds. The 


Explorer cannot receive the Amiga Video 
Terminal (AVT) mode, due to its requirement — 


of crystal-controlled timing in the decoder. For 
a while, AVT was quite popular, and you’ll 
still hear people using it. But, Scottie has 
eclipsed it, and you’ll have no trouble seeing 


Scottie pictures. In my experience, about 75 _ 


to 80 percent of all pictures are sent that way 
now. 


As the picture comes in, it'll build up from 


top to bottom. Once it’s complete, you can 


Ay hse i ay aN ne nye rr 


SPEAR 


cottie 


Actual 


press a button and see it in full-screen form. | Cool Things 


If your reception’s good, the effect can be quite 
stunning, with great color and detail. You’ ll 
see all kinds of things, from birds to postcards 


_ to snaps of live video of the other operator in 


the shack. It certainly adds a whole new di- 
mension to the ham radio experience. 
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Due to the unpredictable nature of the HF 
bands, many pictures may have some degra- 
dation by the time they make it to your anten- 
na. The SSTV Explorer has several noise fil- 
ters and enhancers which can really help clean 
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up a damaged picture. It also has some edit- 
ing features which let you flip a picture upside 
down, reverse right and left, zoom in and out, 
and even reverse colors. If you have enough 
memory, it can also hold up to 10 pictures at 
once and let you switch between them. 

The Explorer stores pictures as 320 x 240 
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pixels at 32,768 colors. So, even if you only 
have a 256-color display card, you can still see 
saved pictures in higher quality if you upgrade 
the card later. You can even save pictures au- 
tomatically, so you can walk away and come 
back later to see what you snagged. This is a 
very useful feature, because there can some- 
times be long periods of time between pictures, 
and it can get boring to wait around for an- 
other to be sent. I often like to start the Ex- 
plorer up and walk away for an hour or two, 
sifting through the saved pictures later to see 
what’s worth keeping. 


Not-So-Cool Things 


There’s not much to complain about with 
this thing. I wish it had a noise-removal fea- 
ture which could remove “hits” and interfer- 
ence by substituting the previous line of video. 
VCRs do that, and so do some SSTV systems. 
It should be a simple software function; I won- 
der why it isn’t included. 

The manual is well-written, but it assumes 
you know a bit about your computer’s archi- 
tecture and various MS-DOS terms. If you 
have a standard setup, you can get the system 
running in minutes. If not, though, you'd bet- 
ter know something about PCs; it can get messy. 
A simpler, more-detailed tutorial would be 
welcome. 


Conclusion 


For the price, you just can’t beat this thing. 
If you’ ve ever wondered what those noises on 
HF were, or if you’ ve wanted to watch the pic- 
tures but couldn’t afford a scan converter, you 
are in for a treat! The quality is excellent and 
the thrill of seeing the pictures roll in is un- 
equaled. 

By the way, if you have a General Class or 
above license, and you want to transmit, too, 
check out the Pasokon TV system; the SSTV 
Explorer is a receive-only version of it. The 
full Pasokon setup lets you transmit, and it 
also supports the AVT mode. Explorer or 
Pasokon, you can’t go wrong. Finally, SSTV 
for all! 


LUCHI’S AMATEUR RADIO 


LICENSE GUIDES 
By Larry R. Luchi, W7KZE 


“Latest FCC exam questions and 
answers and explanations as needed, 
with diagrams, formulas, etc. combined 
in a great self-study guide! Luchi is a 
professional teacher and first rate ham 
radio instructor who’s helped thousands 
get their licenses! Let him help you! 
Order these guides today!” 


Luchi’s Novice Class 
License Guide................... 


Luchi’s No-Code Technician 
Class License Guide........ $22.95 


Luchi’s General Class 
License Guide................... $19.95 


Luchi’s Advanced Class 


License Guide................... $24.95 
$3 S&H 1st book, $1 ea. addt'l. book 


VISA/MASTERCARD Orders Call 
1-800-420-0579 


TIARE PUBLICATIONS 
POB 493, Lake Geneva, WI 53147 
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cet SSScal€e Free 


as a Bonus for subscribing (or renewing) to 


Spread Spectrum Scene. 


SSScailc for Windows, a derivative of SysCalc 
Professional from Arden Technologies, Inc., models 
noise, gain and IM of a system of cascaded blocks. 
SSScalc allows the RF system designer to optimize RF 
subsystem performance and make intelligent tradeoffs. 


For only $24.95 US or $35.00 Foreign 
you get a full year of SSS and SSScalc 
for Windows (a $49.95 Value) ona 
3 1/2" floppy for IBM PC / CLONE ONLY. 
Call: 800-524-9285 / 415-726-6849 or FAX: 415-726-0118 
P. O. Box 2199, El Granada, CA 94018-2199 
Sample SSScalc for Windows Screen: 


CALERSATRX CW} 
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WANT TO LEARN CODE? 


Morse Tutor Gold is the answer for the 
quickest and easiest way 
for beginners and experts alike. 

From the moment you start the easy and speedy 
self loading procedure to the day you reach your 
goal, Morse Tutor Gofd will gently coach you 
through the learning process. 

Since 1987, GGTE has guided nearly 20,000 
hamsand prospective hams around the worldthrough 
proven structured lessons and a variety of character, 
word and conversation drills. Straight forward menus 
make the process simple and fun. 

You select the characters and Morse Tutor Gold 
will prepare a random character drill with those 
characters. Morse Tutor Gold makes it easy to 
create your own drills or import text files. You can 
now type what you hear or copy by hand and see, one 
line at a time, what the computer sent or what you 
typed. Pick the Farnsworth or the standard method; 
select the tone frequency most comfortable for you or 
select your code speed in tenths ofa word per minute. 

You are always in command. 
Morse Tutor Gold uses your internal 
speaker or sound board (certified by 
Creative Labs for all Sound Blaster 
products). And, ifyou usea sound board 


the program supports volume control. 
Get the software the ARRL sells and uses to 


create practice and test tapes. Morse Tutor Gold 
is approved for VE exams at all levels. 


Attention Morse Tutor and Morse Tutor 
Advanced Edition registered users. 
Make sure we have your current address. 
Special upgrade offers will be mailed:‘shortly. 
Don't miss out 


“Bought it on Friday-passed my 5 words on Sunday”, 
A Fetes, “Great program-dees all if was said to-it 
was loaded and in use within 15 minutes of ts attival. 
Truly user friendly.” DEANAL “Better than my wildest 
expectations! Sorry | didn't have it years ago./é's much 
better than any code tapes.” KBOYNVR “By far the best 
Morse Code program | have ever seen! |'m an ARRL VE.“ 
AT EBSE4 “This 18 a cracketjack way for this newcomer 
Zo learn the Morse Cad. Well worth the price’ WB. 
Marks 
For all DOS computers. Available thru dealers, 73 
Magazine. QST, or send $29.95 + $3 S&H 
(CA residents add 7.75% tax) to: 
GGTE, P.O. Box 3405, Dept. MR, 
Newport Beach, CA 92659 
Specify 5% or 31 inch disk 
Morse Tutor Gold is a trademark of GGTE. 


Sound Blaster, the Sound Blaster Logo and the Sound Blaster 
Compatibility Logo are trademarks of Creative Technology Ltd. 
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The Radio Shack DSP-40 
Digital Signal Processor 


by Steven B. Johnston WD8DAS 


The fight against interference has existed as 
long as radio itself. Huddled each night in their 
shacks, the first radio experimenters cursed 
the static crashes blasting the headphones off 
their heads, just as today we struggle to catch 
a “rare one” down in the noise. The only thing 
certain about interference is that there will be 
more and more of it. 

The increasing popularity of ham radio brings 
more interference from QRM such as splatter 
and heterodyne whistles, while the prolifera- 
tion of appliances, tools, vehicles, and com- 
puters that either deliberately or incidentally 
use the RF spectrum brings more impulse and 
buzz QRN. We can hope to reduce these emis- 
sions at the source—meanwhile, we must em- 
ploy interference-fighting receive designs to 
manage the hostile radio environ- 
ment. 

The latest technology brought to 
the fight is Digital Signal Process- 
ing. DSP integrated circuits are 
available that can serve as extremely 
flexible “black boxes” which can 
be software-controlled to produce 
all sorts of audio and RF devices: 
signal generation, detection, con- 
version, and processing. Of partic- 
ular interest are the audio processing designs; 
as the cost comes down these chips become 
practical as accessory noise and interference 
filters. 

A quick look through a ham magazine or a 
walk around a hamfest will reveal quite a few 
vendors offering just such receiver accessories. 
DSP filters are very popular now, with retail 
prices in the $150-$300 range. 

A new entry into the field is the Radio Shack 
DSP Noise Reduction System (catalog num- 
ber 21-543). With a retail price of $79 it is the 
most inexpensive DSP accessory yet seen. 
Keeping the old adage “you get what you pay 
for” in mind, I purchased a Radio Shack DSP 
for evaluation. I hoped this new unit would 
deliver-significant interference reduction at its 
reasonable price (the 30-day money-back guar- 
antee offered security in case my worst fears 
were realized). 


Housing and Controls 


The Radio Shack DSP is housed in a plas- 
tic case roughly the size of a modern comput- 
er modem, and includes a bracket for mobile 
mounting. It is powered from 12 VDC. In ad- 
dition to the DSP section, an internal speaker 
and audio amplifier with volume control are 
included, with headphone and external speak- 
er jacks. 

The DSP controls consist of two three-po- 
sition rotary switches, an LED lamp, and a 


Radio Fun 


push-button to select DSP or bypass opera- 
tion. The rotary switches control BANDWIDTH 
and FILTER. As one might expect, the BAND- 
WIDTH control can be set to WIDE, MEDI- 
UM, or NARROW. The FILTER knob has po- 
sitions labeled NR, SSB, and CW, although 
other modes can be used—the characteristics 
of the filter settings are what counts, not how 
they are labeled. To. use the Radio Shack DSP 
filter, you set the filter desired first, and then 
the bandwidth. 

The NR setting provides a bandpass fre- 
quency response from 200 hertz to 2000 (nar- 
row) to 3000 (wide) hertz, with automatic het- 
erodyne notch rejection of up to -40 dB. 

The SSB position sets the bandwidth to 300 
to 3000 hertz in the wide mode, 470-2600 hertz 


“Huddled each night in their shacks, 
the first radio experimenters 
cursed the static crashes blasting 
the headphones off their heads.” 


medium, and 800-2000 narrow.. The SSB se- 
lection also provides automatic tone-notching 
of up to -40 dB. 

The CW mode bandpass is much tighter, 
with a response ranging from 270-1230 hertz 
(wide) to 600-900 hertz (narrow). Obvious- 
ly, heterodynes are not notched in this mode, 
as the desired CW signals are reproduced as 
tones themselves! The reduced bandwidth 
provides an effective means to listen to an in- 
dividual signal among many nearly cochan- 
nel stations. 


Performance 


The audio monitor amp performs well, with 
5 watts of undistorted output. The internal 
speaker provides reasonable sound and elim- 
inates the need for a separate speaker enclo- 
sure, a valuable feature when operating portable 
or mobile. Purists will prefer to attach an ex- 
ternal speaker or ’phones for their favored 
sound. 

Installation and setup of the Radio Shack 
DSP is simple. Route the speaker output from 
your receiver or transceiver to the DSP input 
via the 1/8" phone plug patch cord included. 
Connect the DSP to a source of 12 VDC pow- 
er using the coaxial DC cable provided. Turn 
on the receiver and DSP unit, press the DSP 
button in and adjust the volume of the receiv- 
er for a flicker on the front-panel LED. Then 
adjust the DSP volume control for the desired 


Radio Shack 

Tandy Center 

Ft. Worth, TX 76102 
Telephone: (817) 338-2370 
Price Class: $79.99 ~ 


listening level. The DSP push-button can be 
released to bypass the filter—very handy for 
in/out comparisons. 

My on-the-air tests showed that the NR and 
SSB filters kill heterodynes very well, knock- 
ing out continuous tones almost instantly. Lis- 
tening to 40 meters at night was amazing— 
the broadcast heterodynes disappeared like 
magic! The audio bandpass filtering helps fight 
QRM from stations on nearby frequencies. The 
CW filter is not quite as impressive—while 
the further narrowing of the passband indeed - 
eliminates most interference from adjacent 
stations, there is a distortion on the desired 
signal that sounds raspy and somewhat 
unpleasant. 

To simulate impulse noise, an elaborate test 
setup was employed: I parked my 


. 
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lawn mower under a back-yard an- — 


tenna with the engine running. My 
old 3-horsepower mower is noto- 
rious for the racket it makes on 
HF. I wouldn’t have known this, 
except that I usually manage to get 
my wife to cut the grass while I 
enjoy operating! Without this deal 
I would have been pushing it my- 
self and never would have dis- 
covered the lawn mower’s noise problems. 
This is a valuable arrangement—I hope you 
can work out a similar setup with your spouse 
or kids. 

Beyond the usual benefits of a restricted au- 
dio bandpass, the Radio Shack DSP was not — 
particularly effective on impulse noise like au- 
tomotive (or lawn mower) ignitions. The lint 
ited audio bandwidth made the noise easier to 
tolerate, as it filtered the high and low portions 
of the impulse sound. Many receivers already 
employ noise blankers that will do better at 
knocking out this sort of noise. 

To shortwave listeners and hams running 
AM, an obvious flaw in the Radio Shack DSP 
design is the lack of a wider audio bandwidth 
selection, or perhaps a heterodyne-notch-only 
setting. In most cases an AM signal provides 
more than the 200-3000 hertz bandwidth pos- 
sible through the NR and SSB modes, and un- 
der certain situations the operator needs only to 
take out an annoying heterodyne beat note. With 
the Radio Shack DSP you have to also reduce 
the audio fidelity to communications-quality to 
bring the heterodyne rejection into play. 


On a postive note, the notch filter did not — 


try to fight music—some DSP units seem to’ 


have this problem. ee 


My experiences with the Radio Shack DSP 
have been favorable—I would recommend it to 
anyone tired of fighting a losing battle with QRM 
and QRN. At $79.95 (30-day money-back guar- 
antee), it is certainly a good deal. 
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A Small Box for the NNIG QRP 


Transciever Kit 


- Operate ORP in style. 
by John Pivnichny N2DCH 


The NN1G QRP transciever kit from 
Dan’s Small Parts and Kits is a great buy. 
Here’s a plan for a “cabinet” to mount the 
receiver and transmitter circuit boards. A 


close-up view of the front panel is shown: 


in Photo A. Note that this panel is just 2” 
high by 5-3/8" wide. You can get a good 
idea of how tiny this cabinet is from 
Photo B, which shows it in front of my 
Kenwood TS830S and next to a Vibroplex 
Original Deluxe mechanical keyer (bug). 
Although this box was built specifically 
for the NN1G kit, many other QRP exper- 
imenters may want to use or modify these 
ideas for their own designs. 

The box is built from sheet aluminum and 
half angle stock. See your local sheet met- 
al shop to get the front and back 
(2" x 5-3/8"), top and bottom (4" x 5-1/2"), 
and sides (2" x 4") cut to size. Most shops 
will cut these from scrap pieces and charge 
you a nominal fee. The one I go to puts the 
money in their coffee fund and thereby avoids 

writing up any paperwork, etc. If you come 
at a time when they’re not too busy, they 
will often do it while you wait. Angle stock 
is available at the hardware store. 


Making the Tuning Dial 


Dan provides a nice tuning capacitor with 
a 6:1 vernier shaft. I mounted this centered 
behind the front panel. A paper dial scale” 
is fastened to a 1-1/2" plastic disc, which 


is fastened to the back part of the capaci- 
tor shaft with a locking bearing. This bear- 
ing can be made from a spare phone jack 
by removing the contacts and insulator, 
then cutting part way through the bearing, 
lengthwise from the front, with a coping 
saw blade. Now as the mounting nut is 
tightened, it will cause the bearing to lock 
onto the shaft. 

You will need to cut out a 1-1/2" diam- 
eter semicircular area from the front 
panel to let the dial show through. I cut this 
by hand with a coping saw after drilling 
entry holes for the saw blade near the 
corners. Finish it off with a small file. A 
clear plastic window large enough to 


cover the opening is mounted behind the - 


panel with two small screws (2-56 machine 
screws with pan head are just the right size 
for this rig). Before mounting it, scribe a 
cursor line on the plastic and fill it with 
black ink using a felt-tip pen. 


Controls 


The essential operating controls— 
volume, tuning, power, and T/R switch— 
are mounted on the front panel. I decided 
to use a mechanical T/R switch rather than 
the electronic one located on the transmit- 
ter board. This eliminates the signal loss 
and thereby increases the overall gain of 
the receiver, letting you hear the really weak 
ones! A miniature DPDT toggle switch 


Photo B. Completed cabinet, in operation. 


Photo C. Back panei. 


Photo A. Front panel. 


transfers the antenna connection and also 
cuts off the power to the transmitter 
during receive periods to prevent keying 
the transmitter with no antenna load. 

On the rear panel, shown in PLoto C, are 
the power and antenna connectors, as well 
as 1/4" jacks for the key and phones. I used 
ordinary jacks rather than the miniature 
versions so I can use my regular key and 
phones without adapters. 

Front and back panels are mounted to 
the bottom plate with 1/2" angle stock. Then 
the receiver and transmitter circuit boards 
go in vertically, one on each side of the 
tuning capacitor. See Photo D. 


Cover 


The side panels are mounted to the top 
plate with 1/2" angle stock. Be sure 
everything is lined up so the top, sides, and 
bottom form a “frame” around the front 
panel, as shown in Photo A. 


In order to put the two halves of the box 
together, two 1" pieces of 1/2" angle stock 
are cut and drilled for mounting on the 
bottom plate, centered along each side. A 
single hole is drilled and tapped with a 
4-40 thread in each to accept a 4-40 
machine screw used to fasten the cover on. 


Painting the Front Panel 


You can use your imagination and 
creativity in personalizing the front panel. 
I chose to paint a black rectangle with a 
white border around the dial opening area. 
Black gives the appearance of depth com- 
pared to the remainder of the panel, which 
is a light blue. White dry transfer letters 
complete the panel. 


pA precision drawn paper dial scale suit- 
able for the 14 MHz version of this kit is 
available from the author. Send SASE plus 
a green stamp to 3824 Pembrooke Lane, 
Vestal, NY 13850. 


Photo D. Inside view. 
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Make Nioney as a “Professional” 


Amateur 


Use your radio skills to survive hard economic times. 


by David F. Norman 


Nope, “professional amateur” is not an 
_oxymoron. In fact, radio amateurs are not 
usually any kind of moron. Readers of radio 
amateur publications are usually well- 
educated, often professional in one field or 
another, and (like the children in Lake 
Wobegon) above average in intelligence. A 
lot of us are also either unemployed or 
perhaps worse, under-employed. 

The more fortunate have either retirement 
or other outside income—such as a work- 
ing spouse. Many are scratching by day-to- 
day despite having skills and talents which 
used to be worth a lot. Cheer up. The skills 
are still marketable. Even if the owner of the 
skills is not as young or as fit as once was 
the case, there is always something to do to 
turn a buck. 

One man in his 50s is a case in point. 
After spending many years in the oil fields 
and beginning to bump a low six-figure 
income, he found himself a victim of the end 
of a boom in 1982. Fortunately, over the years, 
he had improved his electronic skills and earned 
a Commercial FCC license. Having kept his 
hand in the trade, he began to do contract 
marine electronics for small local shops. FCC 
deregulation, a general downturn of the 
economy, and the aggressive efforts of mail 
order marine suppliers took a toll again. He 
turned his hat around again and used his 
interest in hunting and shooting sports to start 
a small gun business. 

The degree of his success is not particular- 
ly important to anyone except himself and his 
family; what is important to all of us is that 


Photo B. Captain’s-eye-view of the 
wheel house. Note the radar display 
mounted overhead but away from 
possible head contact in rough seas. 
On the left side, the chart recorder 
is easy to see. Handy to the captain’s 
left hand is a CB. The VHF marine 
radio, not shown in this picture, 
is mounted on the right side 
of the wheel. 
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there is life after layoff. There are still 
opportunities out there for everyone—the hard 
part is to find your own special niche. 

Perhaps the place to begin is to take in- 
ventory. Don’t just make a list of tools and 
equipment; make a detailed list of your skills 
and areas of expertise. Since no one will 
ever see this list but you, don’t be modest; 
because you may have to back up your brags 
with production, don’t exaggerate. If you have 
lived a few decades, you may have learned 
more than you think. 

Write down the subjects you know about— 
formal education is important only if it gets 
you in the door. What we are talking about 
here are skills you can turn into money! Any- 
thing you ever repaired, improved, or built 
may be something you can do for others. If 
you have ever been paid as a consultant in any 
field, that should be underlined on your list. 

If you have designed or invented some- 
thing, and someone wanted one for themselves 
and paid you to make them one, you have a 
place to start. Don’t forget to drag out old 
notes and ideas you dropped because you were 
too busy at something else or couldn’t afford 
to implement the idea. New technology ayvail- 
able makes some ideas feasible now that were 
simply dreams 20 years ago. 

In short, take a couple of hours to take stock 
of your assets; there has been, and will be, 
plenty more time to lament your weaknesses. 

Because you probably have heavy knowl- 
edge in applied electronics, this article will 
provide information on one way you can put 
this knowledge to work for profit. Remem- 
ber: Most principles of business apply to all 
businesses. This article will discuss some of 
the ins and outs of the marine electronics busi- 
ness. Many of the business truths mentioned 
would apply to a small computer repair shop 
or TV shop as well. 


Using Amateur Experience with 
VHF Marine Radio 


If you are heavily involved with 2 meter 
radio and have ever had to get inside your 
transceiver, you will be right at home in the 
guts of a Marine Band VHF unit. Actually, 
low-powered VHF land mobile commercial 
units are also related, but with somewhat less 
utilization of dual-channel simplex operation. 

The basic differences between your 2 me- 
ter transceiver and a typical VHF marine unit 
are the slight differences in frequency and the 
tighter frequency tolerances required for FCC 
type acceptance of commercial equipment. 

Antennas are so similar you could proba- 
bly trim your 2 meter antenna to work per- 
fectly on the VHF Marine Band. Of course, 
the reverse would require making a commer- 
cial antenna longer to resonate at the lower 
amateur frequencies. But you get the idea; 
there are more similarities than differences. 


Setting Up Shop to Service Marine 
VHF Radio 


If you frequently service a local repeater, 
your friends’ transceivers, or even your own 
unit(s), you probably have most of what you 
need. 
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Photo A. A real honey of an open cockpit boat loaded with electronics. 


An accurate—teally accurate—frequency 
counter capable of handling VHF, and a 
stable—really stable—FM/AM signal gener- 
ator are prerequisites. You also need a decent 
oscilloscope, a Bird Wattmeter (or something 
as accurate), a decent dummy load, and a good 
VHF Marine Band antenna—the higher the 
gain the better. 

Of course, a digital voltmeter and a well- 
regulated bench supply (see Figure 1) are 
indispensable. Add a small stock of line 
filters, precision resistors and capacitors, fus- 
es and marine-grade connectors, and you are 
in business. 

If you intend to do installations as well, 
check to see that you have a good assort- 
ment of drill bits, decent screwdrivers and 
wrenches, and the other hand and power 
tools you would need to install a car stereo 
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Figure 1. Schematic of a typical bench supply providing well-filtered 12 volt — 
DC power adequate for marine electronics service. Equipment connected to — 
this powerful supply should always have a properly rated fuse in the 12 volt + — 
line. (From “Hams Profit From CB ... How to set up a service center.” 


in your kid’s truck. ) 
Don’t worry if you don’t have everything 


you could possibly use. Until you have done 


a few installations on the types of boats com- 


mon to your area, you won’t know everything — 


you will need. 
One tip: When you do need tools for a job, 


buy the best you can afford. If you want to — 


really tick off a boat owner, let a sorry screw- 
driver or wrench or dull drill bit slip and gouge 
his brightwork or gel coat. This is guaranteed 
to work every time. 


The last major requirement is an. FCC 


General Class Commercial Radiotelephone 
Operator’s License. If you plan to expand in- 
to Radar, you will need a Ship Radar 
Endorsement as well. If you don’t already 
have the license, you can still do most of the 
service and installation. 


CHARGER 
AC INPUT 


by David F. Norman, 73 Amateur Radio, July, 1977.) 
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Photo C. Small boat radar neatly installed on a commercial fishing vessel. 
This radar has a range of about 20 miles, greatly enhancing safety 
for the captain and crew. 


But to be completely legal, take the time to 
study for the test. The written test is about on 
a level with the highest level amateur test. 
However, study guides and sample tests are 
available from any large bookstore or can be 
ordered. Prepare well for the test and don’t be 
dismayed if you blow it the first time; you are 
in good company. 

Just about now some of you are probably 
thinking: Sounds great! Only problem is that 
it is a hundred miles from here to the nearest 
decent body of water. 

Not to worry. A desert can be defined as an 
arid area surrounded by water. No matter where 
you live, you will find people with boats. Some 
of them trailer their boats back and forth, and 
the others keep their vessels on the water or 
stored nearby. The point is you have a poten- 
tial customer base wherever you happen to 
live. 

Once upon a time, as mentioned previous- 
ly, marine electronics was a pretty good field 
in which to work. As the business decreased, 
many technicians went into other fields, para- 
doxically leaving the field wide open to those 
who can and want to do the work. The reali- 
ty is you probably won’t get rich or even 
necessarily make a good living at marine elec- 
tronics. But it is interesting work that does pay 
well when you get it and often leads to last- 


ing friendships between the boat owner and 
the technician. Who can’t use a fishing trip 
now and then? 

If you didn’t know better, you might also 
think only large boats on open water use VHF 
radios—not so! The small boat shown in 
Photo A has a lot of electronics installed. 
Besides CB, VHF Marine radio, and a chart- 
ing depth recorder, there is a LORAN, and 
even an autopilot. While the owner could have 
afforded a larger boat, he couldn’t take it with 
him as he could this beauty. So he simply 
equipped his baby with all the goodies. 


Finding Customers 


OK, let’s assume you have a well-equipped 
shop and tool box, a license in your pocket, 
and have met local zoning and business li- 
cense requirements. Now, how do you draw 
a crowd? 

Word of mouth is always, always, the best 
way to get started in a new small business. 
Talk to your friends, the other people in your 
local amateur club, and about anyone else who 
will sit still for your pitch. 

You probably already have a relationship 
with the nearest electronics supply house, and 
when he finds out you may actually spend 
some money with him, this relationship will 


_ improve dramatically. If he sells marine equip- 


ment, offer your services for installation and 
‘repair. He or one of his competitors may even 
offer you a deal on gear to sell. 

Another tip: Size up the local competition 
carefully. Few businessmen will cut you slack 
on a new product if they also know you are 
doing the same with their competitor. You may 
want to look into the possibility of establish- 
ing a relationship with a factory or wholesaler. 
If you can get on their warranty service list, 
you have another potential source of income 
and easy access to replacement parts. 

Marine supply stores and boat dealers are 
also excellent prospects for your services. 
Again, appraise the risk of competing against 
these established concerns as opposed to strict- 
ly contracting to them. It’s your call. 

If there are marinas convenient to you, call 
on them and speak with the Harbor Captain 
or his equivalent. Often marinas have restric- 
tions on who can work on the premises. Avoid 
embarrassment by checking first. 

So much for word of mouth. This may be 
all the advertising you ever need. However, if 
it’s not enough, you still have some relative- 
ly inexpensive places to put your ad bucks. 
Local and nearby Yellow Pages are always a 
good idea. Installing a business telephone line 
gets you a small listing. It goes up from there. 
Do your research with similar types of busi- 
nesses and make an informed decision as to 
how elaborate to get with your ad. 

Other possibilities are local newspapers, 
free bargain shoppers (free to the reader—not 
the advertiser), regional boating magazines, 
radio, cable “rolls,” and even TV. Any adver- 
tising expenditure should be planned as care- 
fully as a backpacking trip into the wilderness; 
you don’t need any disasters at this stage of 
the game. 


Services to Provide 


Where you go from here is up to you. A 
typical, fully-equipped boat (Photo B) will 
include a depth sounder—just audio equip- 
ment with or without video, small boat radar 
(Photo C)—pretty basic microwave stuff with 
video complications, and even entertainment 
equipment for boats as well as one or more 
two-way radios. This equipment is an oppor- 
tunity for the marine electronics technician to 
profit from both sales and service. 

Boat wiring and rewiring and insurance 
repairs of the complete electrical and elec- 
tronics systems can further increase your 
gross. With a lot of hard work, and certain- 


ly some luck, you could conceivably outgrow 
a small shop quickly. Just take each new step 
as carefully as you would step onto a rolling 
boat. 


Work Neatly and Carefully 


One final tip: Speaking of stepping onto a 
boat, always be certain you have clean, non- 
marking deck shoes when working on boats. 
If you assume the boat owner is fussier than 
your most finicky aunt, you won’t be far wrong. 

Keep all of your work as neat as if you were 
rebuilding priceless antiques under the muse- 
um curator’s intolerant eye. Dress, tie, and 
clamp any wire leads that you run neatly 
(Photo D), and don’t even bother bringing 
black electrician’s tape on board. 

Carefully trim with marine covers any holes 
you put in the hull or superstructure, and just 
as carefully seal these holes with marine-grade 
silicone caulk. 

Last, but not least, clean up after yourself. 
That means remove every single metal, wood, 
or Fiberglas shaving, and every tiny scrap of 
wire or insulation. If you don’t do neat, clean 
work, the owner may pay you and not say a 
word—to you. You can rest assured your rep- 
utation will spread quickly either way. 


Photo D. Notice the neatly dressed 
and clamped wires from the radar 
and horn. 
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°PIC C COMPILER 


@ Integrated software development environment including an 
editor with interactive error detection/correction. 


@ Access to all PIC hardware features from C. 
@ Libraries for RS232 serial I/O and precision delays. 


@ Efficient function implementation allows call trees deeper 
than the hardware stack. 


@ Special built-in features such as bit variables optimized to 
take advantage of unique hardware capabilities. 


@ PCM has interrupt, A/D and EEPROM built-in functions. 


#include <PIC16C56.h> 
#use Delay (Clock=20000000) 
#use RS232 (Baud=9600,xmit=pin_1,RCv=pin_ 2) 


main () { 

printf("Press any key to begin\n") ; 

getc(); 

printf("1 khz signal activated\n") ; 

while (TRUE) { 

output_high(pin 8) ; 
delay_us (500) ; 

output_low(pin 8) ; 
delay_us (500) ; 


PCB compiler $99 (all 5x chips) 
PCM compiler $99 (64,71,74,84 chips) 
Shipping,COD $10 (2 day, USA Only) 


oO 
CCS, PO Box 11191 
Milwaukee, WI 53211 
414-781-2794 x30 


BackPack Solar? 


10 watt DesertSiorm panel is 

size of open 73 magazine, weighs 
1lb, and delivers 600mA tor 12v 
charging or direct operation. Tough, 
Solid, with no glass to break. So 
tugged Uncle Sam used this tor 
spotter communications and portable 
repeaters in Desert Storm. 

Ready to use. $169. Add $5 S&H. Info $1. 


Order HotLine 
801 373 8425 


Antennas West 
Box 50062 Provo UT 84605 


CIRCLE 340 ON READER SERVICE CARD 


TIN I FIELD DAY ANTENNA 
Li complete, assembled/ready to use. 


No pruning, No tunin No knobs to twist. 
TNT Is No-tune on 80 ow, 40, 20, 17, 12, 10. TNT/2 is No-tune on 40, 
20, 10, Work other bands w/ tuner, DX & Gain rise w/ frequency. 
Ready to Use Kink-proof No Traps or Resistors 
Includes isolation Wx-Sealed Insulated to 3900 V 
Low Noise Rated 500 Watts 


balun & 99 ft RG8x 
The modern coax-fed . 89.95 


+$6 
version of the classic 


cs 


Windom  135fi. iong 


INT/2 $79. 
Antennas West Windom th hes “ 


Box 500625, Provo, UT 84605 yJl®’ 801-373-8425 
CIRCLE 135 ON READER SERVICE CARD 
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Field Day Solar 


The $349.00 Bullet-Tested QRV Solar Power Supply kecps your 
repeater on the air ‘round the clock or powers your 100w HF station 
60 hrs a month. Control circuit speeds charge, protects gel cells & 

scaled batteries. Fully assembled, QRV, portable, Easily Expanded. 


Antennas West 
(801)373-8425 


Box 50062 Provo, UT 84605 
CIRCLE 236 ON READER SERVICE CARD 


RF Shielded Steel Boxes 


21x%1.921.0 
3.3% 1,9x 1.0 
42x19x1.0 
63x 19x10 
B9x27x11 
48x27x11 
64x27011 
2.6x2.7x.63 
32x27 x63 
4.8x2.7x 63 
6.3x27x 63 
1000pF/SOVDC solder type 
1000pF/SOVDC screw-in type 


a 


@ Lids can be soldered 

B Hot tin-plated steel boxes with 
individual dividers 

@ Eliminate spillover of unwanted 


@ Feed thew ci itors also available 
FREE E X P AN DE D 1995 CONSTRUCTOR'S CATALOG 
PREPAID ORDERS SHIP GROUND FREE 
(48 STATES, CANADA & MEXICO) 
SESCOM, INC. 
2100 WARD DR., HENDERSON, NV 89015 USA 


(eee USA/CANADA (800) 634-3457 


VISA 
aaa 


FAX (800) 551-2749 
(702) 565-3400 FAX (702) 565-4828 
TECH LINE (702) 565-3993 M-Th 8 am to 4 pm (PST) 


CIRCLE 167 ON READER SERVICE CARD 
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Yaesu FT-51R 
144/440 MHz Dual-Band Handheld 


The times they are a-changin’. I remem- 
ber back when I purchased my Standard 
SRC-146 in the early ’70s I thought it was 
the ultimate handheld. After all, it had five 
or six crystal-controlled channel pairs in it! 
Then Icom came out with their IC-2AT. Holy 
Smokes! I could dial up any 2 meter 
frequency! Obviously, technology contin- 
ues to advance at an ever-increasing rate. It 
seems that every year 2 meter, 3/4 meter 
and dual-band talkies get smaller and small- 
er and add more and more features. The 
latest dual-band (144/440 MHz) handheld 
from Yaesu, the FT-51R, continues this 
evolution to new levels of sophistication. 


Features and Performance 


The FT-51R is Yaesu’s most recent hand- 
held 144/440 MHz product. First of all, it 
is tiny! At 2-1/4" (W) x 4-3/4" 
(H) x 1-1/8" (D), it is, I believe, 
the smallest dual-band handheld 
available. Even with this size, 
however, the keypad is large 
enough to be easily accessed by 
even my relatively large fingers. 

The FT-51R has a large mul- 
ti-function LCD display which provides a 
tremendous amount of information. Besides 
the standard MAIN and SUBBAND fre- 
quencies, the normal display also shows 
volume, signal strength, channel number or 
alphanumeric channel name, relative trans- 
mit power, sleep-timer activity, CTSS 
status, and DIME paging status. When the 
battery voltage gets low, a flashing battery 
symbol appears on the display. You can 
also turn on the spectrum scope feature, 
which displays adjacent frequency channel 
activity, or adjacent memory channel 
activity. The FT-51R even displays your 
battery voltage and the type of battery pack 
you have installed! 

The 600 mAh NiCd battery pack supplied 
with the FT-51R gives you three power out- 
put power capabilities: 20 milliwatts, 500 
milliwatts, and 1.5 watts. The 20-milliwatt 
output setting is great for keeping in touch 
with your buddies at a hamfest, and it real- 
ly conserves on battery current (approxi- 
mately 200 mA). The FT-51R draws 


~ approximately 1/2 amp at 1/2 watt, and 1 


amp at 1-1/5 watts. With the highest pow- 
er battery pack you get two more power 
steps of 3 and 5 watts output power. The 
FT-51R comes with the standard 15-hour 
charger; however, a quick (one-hour) charg- 
er and a mobile charger/battery eliminator 
are also optionally available: You can also 
purchase a standard or miniature speak- 
er/microphone, and a remote-control speak- 


Radio Fun 


er microphone. There are lots of other 
accessories available. 

The FT-51R gives you a choice of either 
70 memory channels, which can be 
alphanumerically named (up to eight char- 
acters), or 80 memories which are just dis- 
played as channel numbers. You can receive 
two different UHF channels, two different 
VHF channels, or a VHF and UHF channel 
simultaneously. You can independently 
adjust the volume of the two channels you 
are listening to, as well as prioritize the 
channels so that when the priority channel 
is active, the secondary channel is muted. 

One interesting feature provided is the 
CTSS scan feature, which automatically 
determines for you the CTSS tone in use on 
any incoming signal. To use this, select the 
frequency of interest and enable the 
TONE/SQUELCH mode. Next, select any 


“Instructions scroll across the 
LCD display and guide you through 


the necessary steps!” 


CTSS tone and press the scan button. When 
the FT-51R finds the right CTSS tone, it 
stops scanning, beeps at you, and displays 
the tone. 

Another feature I really found very 
useful was the CLONING feature. This 
all the programming of one FT-51R to be 
transferred to another FT-51R. You do this 
by turning on the two units with the func- 

| tion button pushed. Both units come up in 
the standby/clone mode. You then connect 


1N4001 
te IN 
Battery 
—- <+_ 


Jack Wiring 
(3/32" jack) 


Yaesu USA 
17210 Edwards Road: 

Cerritos CA 90701 

Telephone: (310) 404-2700 

Price Class: $609 with 2W battery; 
$629 with 5W battery 


FBA-14 Hole Location 


Figure 1. Jack modifications and drilling location for adding the phone jack. 


a cable from the earphone jack of one 
FT-51R to the earphone jack of the second 
FT-51R. Next, push the down-arrow on the 
radio to be programmed (the display shows 
IN), and push the up-arrow on the sending 
FT-51R (the display shows OUT). Pro- 
gramming takes about 10 seconds, after 
which the programmed FT-51R automati- 
cally turns off. Why would you want to do 
this? Well, in my case I always have to buy 
two of everything—one for me and one for 
my XYL (N5UPT). With 70 alphanumeric 
memories, it sure saves time in setting up 
both units with the same programming. 
Ok, fine, it’s got all the features known ~ 
to mankind. But can you use it, and how 
does it perform? Well, Yaesu has done an 
excellent job of making the FT-51R very 
user friendly or “stupid-proof.” [havea — 
Yaesu FT-990 for my HF station and have 
found that I can easily use vir- 
tually all the features without 
having to look at the instruction 
book. The FT-51R also follows 
this philosophy. I do recommend 
that you read through the ex- 
cellent instruction book once 
and do a few of the basic things 
called out—like saving things to memory, 
setting main and subband priorities, etc. 
However, after doing this once, youcan _ 
essentially put the book away. The reason 
is that most of the functions are_extremely 
logical, and Yaesu has incorporated 
instructions for functions that aren’t self- 
explanatory right into the display! When 


Continued on page 14 - 
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Front View of 3/32" Jack 


File to metal shoulder 


Uncle Wayne’s Bookshelf 


BOOKS FOR BEGINNERS ARRL BOOKS REFERENCE STUDY AIDS 


TAB4354 The Beginner’s Handbook of Amateur Radio, 
Third Edition by Clay Laster WSZPV, 395 pages. Wonderful book 
for newcomers. It is basic and well illustrated. Even if you have all 
the other ham handbooks, you’ll still find this one useful. $22.00 


WS5GWNC Technician Class License Manual: New No- 
Code by Gordon West This book covers everything you need to be- 
come a Technician Class Ham. Every question and answer on the 
examinations is found in this one book. FCC Form 610 application. 
$9.95 


XTAL-1 The Crystal Set Handbook by Phil Anderson WOXI. 
Want to give a kid an exciting present? Or maybe yourself? Crystal 
sets are alive and fun. Here’s a whole book packed with crystal set 
circuits that anyone can build. Now start saving those oatmeal boxes, 
okay? 133 pages $10.95 


AR4432 W1FB’s Help for New Hams by Doug DeMaw WIFB 
Complete for the newcomer. Put together a station and get on the air. 
$10.00 


WAYNE WRITES 


WG1 We The People Declare War On Our Lousy Government— 
360p soft cover. This is Wayne’s report explaining what the major 
problems are facing both New Hampshire and the country, and propos- 
ing simple, inexpensive solutions: a simple way to have government 
departments happily cut their expenses by 50% within three years; how 
to cut the cost of incarcerating prisoners by over 90%; how to end wel- 
fare; how to reduce the deficit; how to cut medical costs and improve 
health care; how to cut school costs and improve schools, An absolute 
steal at $13. 


WG4 20/20 Foresight—Twenty 16p updates on the Declare War 
book—320p. Further proposals for solving critical American problems, 
such as a new approach to financing small businesses, how to finance 
Russia and other countries and make a profit doing it, the real dope on 
bioelectromagnetics, a new kind of polytechnical university, a new 
electronics technology, why Africa is in such a mess, why Perot 
bombed, how to have tuition-free universities, a plan for making 
Congress turn honest, etc. Plenty more. Ridiculously priced at $10 


WGS Submarine Life in WWII—60p. Wayne's story of his adven- 
tures on the USS Drum SS-228 on five war patrols in the Pacific in 
1943-45. What’s it really like on a submarine when you're being 
depth charged? And what's the day-to-day life on a submarine like? 
Did you see the movie Das Boot? Exciting stuff and only $7.50. 


WG6 Uncle Wayne’s Caribbean Adventures—96p. Wayne’s ad- 
ventures scuba diving all around the Caribbean, visiting ham opera- 
tors, and sightseeing. If you’re interested in how to travel economi- 
cally, you'll get some great ideas from this. He starts out with his 
“Diving, the Wimp Sport.” You'll love the visits to 11 islands in 21 
days trip. A measily $7.50. 


WG7 Uncle Wayne’s Travels—52p. Wayne travels to Russia, 
London, Aspen, St. Pierre, Munich, Vienna, Krakow, and Prague 
without it costing nearly as much as you might think. Cheap for you 
too, at $5.00. 


WG9 Wayne Talks: ‘Dayton’ 1995-90 minute tape-What he would have 
said if he’d been asked to speak. $5.00 


CODE TAPES | 


73106 “The Stickler” $5.95 
6+ wpm—This is the practice tape for the Novice and Technician li- 
censes. It is comprised of one solid hour of code. Characters are set at 
13 wpm and spaced at 5 wpm. 


73T13 “Back Breaker” $5.95 

13+ wpm—Code groups again, at a brisk 13+ wpm so you'll be real- 
ly at ease when you sit down in- front of a steely-eyed volunteer ex- 
aminer who starts sending you plain language code at only 13 per. 


73T20 “Courageous” $5.95 

20+ wpm Congratulations! Okay, the challenge of code is what's 
gotten you thjs far, so don’t quit now. Go for the Extra Class license. 
We send the code faster than 20 per. 


73125 “The Mind Boggler” $5.95 

25+wpm Fiendishly generated by kindly old Uncle Wayne for hams 
with a strong need for self punishment. Once you've conquered 25 
per let Unk know if you need a 50 wpm tape. 


AR1995 ARRL 1995 Handbook (71st Ed.) Features: added DSP, 
improved treatment of Pi and Pi-L, all new all-digital-logic, plus 
lots more. $30.00 


AR1086-4 ARRL Operating Manual (4th Ed.) Information on 
how to make the best use of your station, including: interfacing 
home computers, OSCAR, VHF-UHF. $18.00 


AR3657 QRP Notebook by Dave DeMaw WIFB Presents con- 
struction projects for the QRP operator. $10.00 


AR3207 W1FB’s Design Notebook by Dave DeMaw WIFB 
Filled with simple practical projects that can be built using readily 
available components and common hand tools. $10.00 


AR0402 Solid State Design Good, basic information, circuit de- 
signs and applications; descriptions of receivers, transmitters, pow- 
er supplies, and test equipment. $15.00 


AR4173 Now You’re Talking! All You Need To Get Your First 
Ham Radio License (2nd Edition) A complete study guide for 
the Technician and Novice written exam. Practical information ev- 
ery beginner needs is written clearly and simply and in small doses. 
$19.00 


AR4971 ARRL Repeater Directory 1995-1996 19,000+ listings 
with digipeaters, bandplans, CTCSS (PL(TM)) tone chart, frequen- 
cy coordinators, ARRL special service clubs, and beacon listings 
from 14 MHz to 24 GHz. $7.00 


AR3398 The DXCC Companion by Jim Kearman KRIS Spells 
out in simple, straightforward terms what you need to be a success- 
ful DXer. $8.00 


AR1250 Log Book—Spiral $3.50 


AR3177 The ARRL Spread Spectrum Source Book. From a de- 
ceptively simple beginning, a group of experimenters set out to de- 
velop first theoretical and later practical systems for spread spec- 
trum communications. This book consists of articles, papers and 
government reports that document the process whereby amateur 
spread spectrum progressed from the drawing board to the air 
waves. $20.00 

AR2960 Transmission Line Transformers (2nd Ed.) _ by Dr. 
Jerry Sevick W2FM1 Practical designs and specific information on 
construction techniques and sources of material. $20.00 

AR3851 Hints and Kinks Ideas for setting up your gear for com- 
fortable, efficient operation. $10.00 


ARRL License Manuals Complete FCC question pools with an- 
swers. 


AR4181 Technician Class $ 6.00 
AR4688 General Class $12.00 
AR3274 Advanced Class $ 8.00 
AR3282 Extra Class $ 8.00 


AR3185 The Satellite Experimenter’s Handbook, (2nd Ed.) by 
Martin Davidoff K2UBC Expanded and revised. Focusing on satel- 
lites built by and for the international radio amateur community. 
$20.00 


AR2030 Your Gateway to Packet Radio (2nd Ed.) Tells every- 
thing you need to know about this popular new mode. $12.00 


AR4645 Satellite Anthology The latest information on OSCARs 
9 through 13 as well as the RS satellites, the use of digital modes, 
tracking antennas, RUDAK, microcomputer, and more! $10.00 


AR4483 Weather Satellite Handbook (4th Ed.) — by Dr, Ralph 
Taggart WA8DQT Expanded and revised to reflect today’s weath- 
er-fax satellite technology. $20.00 


AR4653 Companion Software for Weather Satellite Handbook 
5 1/4" MS-DOS Floppy. $10.00 


AR2083 Complete DX’er (2nd Ed.) by Bob Locker W9K/ Learn 
how to hunt DX and obtain hard-to-get QSL cards. $12.00 


AR3762 Your QRP Operating Companion No special rigs or ex- 
pensive equipment to enjoy the excitement and challenge of low- 
power operating. $6.00 


AR3169 QRP Classics Compilation of ARRL publications on 
building receivers, transmitters, transceivers, accessories. $12.00 


AR4270 FCC Rule Book A must for every active radio amateur. 
$9.00 


ARO0356 Morse Code: The Essential Language by L. Peter 
Carron, Jr. W3DKV Expanded and revised in its 2nd edition. How 
to handle distress calls heard not only on the hambands but on 
maritime and aircraft frequencies. $6.00 


AR3983 Understanding Basic Electronics An ARRL book. 314 
big pages. This explains everything very simply: the math, DC, 
AC, transistors, even tubes (wow!). Dirt cheap at $17. Isn’t it about 
time you understood the fundamentals? $17.00 


UHF/VHF PACKET 


ARTSCI U.S.Repeater Mapbook by Robert Martin The 
Guide for traveling radio amateurs, $9.95 


TP001 The Basic Guide to VHF/UHF Ham Radio by 
Edward M. Noll Provides a first rate introduction to the 2.6 and 
1.25 meter bands as well as 23, 33, and 70cm. $6.95 


AR3959 Your Packet Companion Perfect for the packet new- 
comer. $8.00 


LAST CHANCE 


ARRADIO Operating an Amateur Radio Station This booklet is de- 
signed to answer the basic questions the beginner may have: what equip- 
ment, what kind of antenna, what procedures, join a club or not, where to 
get technical advice, how to check into a packet radio bulletin board, $1.00 


CBRT10 Tune in on Telephone Calls by Tom Kneitel K2AES 
Formated as a frequency list with detailed description of each service amd 
its location in RF spectrum, Provides basic information for casual listeners 
getting started and details for ardent enthusiasts. $12.95 


CRBASG Air Scan Guide to Aeronautical Communications (5th 
Edition by Tom Kneitel K2AES Most comprehensive quide to monitoring 
aeronautical communications in the US. Expanded to cover all Canadian 
land airports and seaplane bases, plus listings for Central America, the 
Caribbean, North Atlantic, and the Pacific Territories. $14.95 


CRBNDS National Directory of Survival Radio Frequencies by 
Tom Kneitel K2aes Handy and concise reference guide to high interest 
communications frequencies redquired by survivalists. Includes chapter on 
building emergency communications antenna systems. 8.95 


AR3878 Your VHF Companion Explore the fascinating 
activities on the VHF bands, FM and repeaters, packet, 
CW & SSB, Satellites, ATV, transmitter hunting and more. 
$8.00 


ARRL 4955 Packet: Speed, more Speed and 
Applications A collection of advanced packet methods and ac- 
tivities from ARRL publications and other sources. 15.00 


UNCLE WAYNE’S PICKS 


WG2 The Million Dollar Vidéo Explains how just 
about any company can increase sales by over a million 
dollars through the sneaky (aka intelligent) use of promo- 
tion. Explains in detail how you can get tons of free advertis- 
ing. Uncle Wayne shows you how to beat the system. 
$39.95 


“SEEK YOU” by The Ham Band—The titles include 
“Always on the air’, “On the Monday Evening Grayline”, 
“Radio Widow”, “The Trip to Dayton”, “The Contest” and 
seven more. Ham radio CD includes experiences that radio 
hams go through. This is an extremely entertaining CD and 
will strike a chord with any radio ham, SWL or XYL—an 


ideal present! SYCD $15 SYTAPE S10. 


1B8657 Dumbing Us Down: The Hidden Curriculum 
Of Compulsory Schooling. by John Gatto If you en- 
joyed “Declare War", you'll enjoy this also. A Wayne Green 
recommended reading. $9.95. 


RS-1 The Amateur Radio Mail Order Catalog and Resource 
Directory, 4th Edition is the most comprehensive source book for elec- 
tronic parts, software, and equipment targeted at the radio amateur or seri- 
ous electronic hobbyist anywhere! Plus a wealth of “value-added” refer- 
ence material all in 262 pages. 4th Edition clearance at only $8.95. (was 
$16.00) 


TAB2701 Transmitter Hunting by Joseph Moell and Thomas Curlee 
Radio direction finding simplified. $19.95 


UE202 RTTY Today by Dave Ingram Modern guide to amateur ra- 
dioteletype. $8.95 


TP002 The World Ham Net Directory by Mike Witkowski New—2nd 
edition. Introduces the special interest ham radio networks and shows you 
when and where you can tune them in. $9.50 


WGP87158 1995 North American Callbook The 1995 North American 
Callbook lists the calls, names, and address information for 500,000+ li- 
cerised radio amateurs in all countries of North America, $35.00 


MMH24 Radio Handbook, 23rd Ed. by William 1. Orr W6SAI 840 pages 
of everything you wanted to know about radio communication. $39.95 


WGP1234 1995 International Callbook The new 1995 International 
Callbook lists 500,000+ licensed radio amateurs in the countries outside 
North America. It covers South America, Europe, Africa, Asia, and the 
Pacific area (exclusive of Hawaii and the U.S. possessions). $35.00 
WSGWNYV No-Code Video, Manual, Part 97 Rules Learn how to be a 
ham radio operator. $29.95 


AR4092 Your RTTY/AMTOR Companion invites you to explore the 
world of HF digital communications. If you’ve never operated RTTY or 
AMTOR before, this book is written expecially for you! You won't find 
complicated technical jargon here. Just information you can use right 
away. You'll discover how to . . . Assemble your own RTTY/AMTOR 
station... Use RTTY and AMTOR to talk to amateurs throughout the 
world . . . Compete in RTTY/AMTOR contests . . . Hunt for digital DX 
$8.00 


AR3754 Radio Frequency Interference—How to find it and fix it. 
Interference problems are challenging, but curable. With the techniques in 
this book, you can help restore electronic peace in your neighborhood 
$15.00 ; 

DOV41 Basic Electronics Prepared by the Bureau of Naval Personnel 
Covers the important aspects of applied electronics and electronics com- 
munications, $12.95 

DOV76 Second Level Basic Electronics Prepared by the Bureau of 
Naval Personnel Sequel to Basic Electronics, thorough treatment of the 
more advanced levels of applied electronics. $9.95 

20N096 How To Read Schematics (4th Ed.) by Donald E. Herrington 
Written for the beginner in electronics, but it also contains information 
valuable to the hobbyist and engineering technician. $19,95 

WLSWOCP Radio Operator’s World Atlas by Walt Stinson, WOCP 
This is a compact (5x7), detailed, and comprehensive world atlas designed 
to be a constant desk top companion for radio operators. $17.95 
TAB37109 Secrets of RF Circuit Design by Joseph J. Carr Written in 
clear non-technical language, covers everything from antennas to transis- 
tors. $21.95 


SOFTWARE 


GGTE Morse Tutor From beginner to Extra Class. Code from 1 to over 100 
words per minute. Standard or Farnsworth mode. Create your own drills 
Exams conform to FCC requirements. 5 1/4” floppy for IBM PC, XT, AT, PS/2 
or compatibles. 


GG52/5 Morse Tutor 5.25" Disk $19.50 
GG31/2 Morse Tutor 3.5" Disk $19.50 
GGADVS Gold Edition 5.25" Disk $29.95 
GGADV3 Gold Edition 3.5" Disk $29.95 


W5GWHO Ham Operator Education Package Software, 
Novice—Extra for PC’s, contains both 3 1/2" and 5 1/4" disks. 
$39.95 


WS5GWNSW No-Code Ham Radio Software Package for 
PC’s, contains both 3 1/2" and 5 1/4" disks. $29.95 


Lanze Code Programs—{Available on 5 1/4" * disk.) Inexpensive com- 
plete study guide code programs for both the C64/128 Commodores and the 
IBM compatibles. Programs include updated FCC questions, formulas, 
schematic symbols, diagrams, and simulated (VE) sample test. 


IBM Part# = Commodore Part# Price 
Novice LZIBMO1 LZCOMO1 $14.95 
Tech LZIBM02 N.A.** $14.95 
General LZIBM03. = LZCOM03 $14.95 
Advance ‘ LZIBM04 N.A.*# $19.95 
Extra LZIBM05 = LZCOM05 $19.95 


* Add $2.00 for 3 1/2" disk. ** Not available 


VIS Study Cards Compact, up-to-date Flash Cards with Key Words, Underlined, 
Quiz on back. Formulas worked out. Schematics at your fingertips. 
Used SUCCESSFULLY by ages 6 to 81! 


NOVICE VISO1 $11.95 
TECH VISO02 10.95 
GENERAL VISO3 9.95 
ADVANCED VIS04 15.95 
EXTRA VISOS 14.45 


ANTENNAS 


AR4114 Low Profile Amateur Radio For the Ham who lives where 
antennas are frowned upon. From hiding your antenna to operating with 
low power. This books tells you how to get on the air using these 
tehniques, and others, without calling attention to yourself. $8.00 


UE220 The Easy Wire Antenna Handbook by Dave Ingram K4TWJ. 
All of the needed dimensions for a full range of easy to build and erect 
“sky wires." $9.95 

WGP87034 All About Cubical Quad Antennas by William Orr and 
Stuart Gowan “The Classic" on Quad design, theory, construction, oper- 
ation. New feed and matching systems. New data. $11.95 


TAB 3270P Practical Antenna Handbook—Second Edition, 1994, 
Joseph Carr; Tab Books. This 560-page book is a real treasure. Sarts 
with the fundamentals of antenna and feedline theory, 
explains about propagation of all kinds, and then provides a ton of easy 
antenna construction projects. Covers antennas and feeders for all bands. 
The explanations are simple and well illustrated, with some math, where 
it’s unavoidable, but it won't bog you down. It even has the ZL-Special 
antenna, which I’ve used on 20m with some spectacular DXing success. 
A low angle of radiation and made it so I could always work the rare 
stuff first... Wayne. $26.95. 


AR4734 ARRL Antenna Book The new 16th Edition represents the 
best and most highly regarded information on antenna fundamentals, 
transmission lines, design, and construction of wire antennas. $30.00 


ARO194 Antenna Compendium Vol. 1 Materials on verticals, quads, 
loops, yagis, reduced size antennas, baluns, Smith Charts, antenna polar- 
ization. $10.00 


AR2545 Antenna Compendium Vol. 2 Covers verticals, yagis, quads, 
multiband and broadband systems, antenna selection. $12.00 


AR2626 Companion Software for Antenna Compendium Vol. 2 5 
1/4” MS-DOS floppy. $10.00 


AR4017 Antenna Compendium Vol. 3 More verticals, yagis, quads, 
plus loops, arrays, mobile, direction finding, controlled currents, com- 
puterized, installation, overloads, plus 40 new articles for beginner's to 
advanced. $14.00 


ARRL 4912 Antenna Compendium Vol. 4 You'll find 38 articles in- 
side, covering a wide range of topics. There are simple, practical anten- 
na projects, and there are heavy duty, theiretical treatments of complex 
arrays. Bundled inside is an IBM PC-compatible 3.5-inch, 720 kB disk. 
It contains executable programs and data. $20.00 

AR4661 Antennas and Techniques for Low-Band DXing can be your 
ticket to low-band success. Drawing on the experiences of successful 
DXers and the author’s own considerable experience; John Devoldere, 
ON4UN, shares the tips and techniques that can make the difference be- 
tween a station that takes part in a contest and one that wins it! $20.00 
AR3819 Physical Design of Yagi Antennas by David B. Leeson 
W6QHS provides the tools here to design and build robust Yagi anten- 
nas, using sound mechanical engineering principles. You need no longer 
fear the consequences of wind or ice storms on your antennas. With this 
information, you can build or “beef up” existing Yagis. $20.00 

AR2618 WIFB’s Antenna Notebook by Dave DeMaw WIFB Get the 
best performance out of unobtrusive wire antennas and verticals. Build 
tuners and SWR bridges. $10.00 

WGP87107 All About Vertical Antennasby William Orr 
Comprehensive coverage of amateur communications, $11.95 
WGP87042 Beam Antenna Handbook by William Orr and Stuart 
Cowan Everything you need to know about beam design, construction, 
and operation. $11.95 

WGP87077 Simple, Low-Cost Wire Antennas For Radio Amateurs 
by William Orr and Stuart Cowan All New! Low-cost, multi-band an- 
tennas; inexpensive beams, “Invisible” antennas for hams in “tough” lo- 
cations! New data. $11.95 

AR2200 Antenna Impedance Matching by Wilfred N. Caron Most 
comprehensive book written on using Smith Charts in solving 
impedance matching problems. $20.00 

ARO410 Yagi Antenna Design A Ham Radio series polished and ex- 
panded by Dr. Lawson. $15.00 

AR2995 Reflections will help dispel the half-truths and outright myths 
that many believe are true about transmission lines, standing waves, an- 
tenna matching reflected power and antenna tuners. $20.00 


AR3118 Reflections—Software for IBM 5-1/4" $10.00 
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Uncle Wayne’s Bookshelf Order Form 


| You may order.by mail, telephone, or fax. All payments are to be in US funds. Allow 3 weeks for delivery. 
(Prices subject to change without notice if the suppliers increase our prices.) 


Make checks payable to “Uncle Wayne's Bookshelf.” 


Shipping: All US orders add $5.00 shipping, shipped UPS. (Please provide street address.) 


Foreign Orders: Choose one: surface shipping 0 air shipping (Surface shipping may take 2 to 3 months.) 
Note: The actual foreign shipping costs will be additional to regular shipping and handling. 


Telephone: (603) 924-4117 
L p (603) 


Name 

Street 

City State Zip 

TOTAL $ QAE QMC QOVISA $10.00 minimum for credit card orders 
Card # Expiration Date 

Signature Phone 


CYES! Send me 12 issues of 73 at the low rate of $19.97. (Save 43% of cover price.) 
Canada add $8.40 postage and GST. Foreign add $9 surface; $42.00 airmail. 


OYES! Send me 12 issues of Radio Fun at the low rate of $12.97. (Save 20% of cover price.) 
Canada add $7.70 postage and GST. Foreign add $12 surface; $36.00 airmail. 

Mail: 73 Magazine, Attn. Uncle Wayne, PO Box 3080, Peterborough, NH 03458 

(800) 677-8838 FAX: (603) 924-8613 
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Yaesu FT-51R 


144/440 MHz Dual-Band Handheld 


Continued from page 12 


you access a special function, the instruc- 
tions scroll across the LCD display and guide 
you through the necessary steps! You have 
to experience this to really appreciate it. Al- 
so, the keypad is very well laid out and very 
easy to use by virtually any size fingers. 
From a performance standpoint, the audio 
quality on both transmit and receive are ex- 
cellent. There’s not much else to say-except 
that I like it! 


Alkaline Battery Pack Modification 


Whenever I purchase a handie-talkie, I 
always purchase an alkaline battery pack to 
go with it. Alkaline batteries really last a 
long time and are perfect for weekend-long 
hamfests when you leave your unit on for 
hours on end. However, I'like to have the 
flexibility of using the alkaline battery pack 
with rechargable NiCds, also. Unfortunately, 
the Yaesu FBA-14 alkaline battery pack can 
not be charged when it contains NiCds. The 
only way to charge the batteries is to 
remove the NiCds and charge them on an 
external AA NiCd charger. After a little bit 
of thought I was able to come up with a 
modification to the FBA-14 battery pack so 
that internal NiCds can be easily charged. 


The wall transformer supplied with the 
FT-51R for charging has a 3/32" phone plug 
that plugs into the base charging stand 
provided. It turns out that, with a little care, 
you can mount a 3/32" phone jack in the 
FBA-14 so that it doesn’t interfere with the 
batteries. For the phone jack, use a Radio 
Shack 274-292 3/32" open-frame jack. This 
is a closed-circuit jack. You must modify 
this jack by cutting off the unused terminal 


and filing down one side of the jack to the 
metal shoulder. Refer to Figure 1 for the 
jack modifications and the drilling location 
on the FBA-14 for the jack. 

You will need to modify the FBA-14 pack 
by cutting out the plastic web in the pack 
where the jack mounts. I used #30 insulat- 
ed wire-wrap wire to connect the jack shell 
to the negative internal terminal. Wire a 
1N4000-type diode in series with the cen- 
ter pin of the jack (anode or non-banded end 
of the diode soldered to the jack), then use 
#30 wire-wrap wire to connect the cathode 
(banded) end of the diode to the positive 
FBA-14 terminal, as shown on the schemat- 
ic. I used hot glue to hold the jack and wiring 
in place within the FBA-14 battery holder. 

That’s all there is to it. Now you can charge 
NiCds in the FBA-14 by just plugging the 
Yaesu wall transformer into the new jack 
on the FBA-14. The Yaesu wall charger 
charges the NiCds at a fairly constant 60 
mA rate. And, of course, you can continue 
to use alkaline batteries in the FBA-14— 
just don’t try to charge them! For the NiCds, 
I use the Radio Shack 23-149 high-capaci- 
ty 850 mAh AA cells. These batteries will 
take about 20-24 hours to charge, since they 
provide over 40% more capacity than stan- 
dard 600 mAh AA NiCds. 


Conclusion 


If you are in the market for a dual-band 
talkie, take a good look at the Yaesu FTI-S1R. 
It is small, well built, extremely easy to oper- 
ate, and has more features than you’ ll proba- 
bly ever need. I found nothing that I didn’t like 
about it—certainly a first for me! 


MFJ-971 Antenna Tuner 


Continued from page 13 


Band 
160 
80 
40 


30 
20 
17 
15 
12 
10 


~ Photo C. Bypass switch, inside view. 


MFJ-971 
30W/300W 
10/16 
10/18 
10/18 
10/18 
10/18 
9/15 
9/15 
8/15 
8/15 


SX-1000 


10 
10 
10 
10 
10 
10 
10 
10 
10 


MFJ-971 
60 . 


60 
60 
60 
60 
32 
25) 
50 
50 


SX-1000 
50 100 
50 100 

FSO) 100 
50 100 
50 100 
50 100 
50 100 
50 100 
50 95 


MFJ-971 


100 
100 
100 
100 
100 
100 
100 
100 


SX-1000 


100 - 
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ing on the inductor settings I picked for the 
match. J could find three different inductor 
settings that would permit me to match to 50 
ohms with a 1:1 SWR.-I couldn’t make this 
measurement on 160 meters because of the 
problem in finding tuner settings for the 


match, as I described earlier. 
The MFJ-971 Antenna Tuner is a great piece 


of equipment. Adding a bypass switch as — 


described adds even more versatility to this 
compact and inexpensive unit. Would I 
recommend the MFJ-971? You bet! 


A Nine Minute Timer? 


by Warren H. McQueen NSGPL 


There have been many articles in the var- 
ious magazines with circuits for timers called 
“10-minute” timers, but isn’t an operator re- 
ally illegal if he waits until the 10 minutes 
are up to ID his station? Of course, the rea- 
son for calling the equipment a 10-minute 
timer is the FCC rule requiring the radio sta- 
tion to be identified every 10 minutes; but I 
believe the rule requires the station to be iden- 
tified at least every 10 minutes. Here is a 
timer that can be set for nine minutes and left 
on to beep every nine minutes, or reset when 
the ID is made and it will beep nine minutes 
later. By using nine minutes or even less, a 
station operator has time to wait for the oth- 


er operator to complete his transmission, or 
to find a chance to break in and ID his own 
station. 

This timer uses one 555 timer IC for the 
nine minutes or less, and another 555 IC to 
reset the first one. My timer beeps every nine 
minutes and three seconds when left running 
continuously. It beeps after eight minutes and 
55 seconds after being reset. The reset pulse 
evidently discharges the timing capacitor more 
than it is discharged by the reset button. I am 
using two 6-volt Polaroid camera batteries to 
run my timer. 

I used a 16-pin IC board with clad and a 
16-pin socket already on it, and put the two 


Figure 1. Schematic diagram for the Nine Minute Timer circuit. 
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555 IC semiconductors in the same socket. It 
is all installed in a 2-1/2" by 5" box. If a small- 
er beeper and a small control potentiometer 
are used there will be room left over. 

An easier method of assembly calls for the 
purchase of a prefabricated PC board. Drilled 
and etched PC boards are available for $4 
plus $1.50 S & H per order from Far Circuits, 
18N640 Field Court, Dundee, IL 60118. 

I put the two small capacitors on top of the 
board, and the other parts on the bottom. I 
called the two positions of the S2 switch the 
“squeak” and “squeal” positions, because in 
the squeal position it continues to squeal un- 
til button S3 is pushed. In the squeak posi- 


tion it makes a short squeak and starts tim-_ 


ing again. The light is lit continuously in the 
squeal position and the lamp shown only draws 
9.4 mA, but it may be left out if desired. 


S1, the on-off switch, is a push-on, push- — 
off switch. S2, the mode switch, is a slide — 
switch. $3, the reset switch, is a doorbell push- — 


button switch. Most hams have plenty of 

switches that may be substituted. 
Something that may not be well known 

about the 555 timer is that a low-voltage 


POE TE eT ey ee em ee vey ee Oe BY 
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battery does not have much effect on the 


timing of the circuit. As the battery voltage 


gets lower the timing capacitor does not charge — 


up as far, but it also charges up more slowly, 
so the overall timing is the same. Of course, 
the volume of the beeper will be less for a 


lower-voltage battery than for a full-voltage — 


battery. I use a Sonalert unit with my timer, 
but Radio Shack has piezo beepers that can 
be used. BRE} 
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Amateur Antenna Baluns 


(508) 


For over 20 years, preferred by Amateur, 
Military and Commercial Operators. 
Assembled with all stainless steel 
hardware and a built-in lightning arrester 
minimizes your TVI, maximizes your 
power. 


(508) 
475-7831 


9-5 EST M-F 


W2DU 
(HF&VHF) 


Transformer Baluns | 
For medium power (1000 watts RF minimum) and broadband operation 3-40 MHz. 


W2AU 1:1 W2AU 4:1 
50/50 or 75/75Q 
Dipoles,V's 
Beam Models, Quads 


200/50 or 300/75Q 
Hi-Impedance Antennas 
(ie:Folded Dipoles) 


Non-Transformer Baluns 


W2DU-HF W2DU-VHE 
1.8-30 MHz 30-300 MHz 
3000-9000W | w/1:1 SWR] 2000-4000W 
1500-5000W | w/2:1 SWR| 1200-2400W 


er lay! 


Balune- Antenna Kits-Filters-Center Insulators-ENDsulators™-Coaxial Relays 


All products come with a 30 Day Warranty 
-NOTICE- 
We are the NEW manufacturers of the original 
JAMES MILLEN™ Products 
508) 975-2711 9am-5pm EST M-F 
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BLOOD 
PRESSURE: 
PILLS 


American Heart 
Association 


© 1992, American Heart Association 


Say You Saw It In (FPR a JUNE 1995 15 


Call 
1-800-875-7702 


today! 
And find out why so many 


people are calling us for all their 
technical book needs! 


Rose ood 


We're the 


only name 


HANDBOOK 


radio 
amateurs 


need to 


remember! : 


Post Office Box 229 
Elko, South Carolina 29826 
803-266-7900 800-875-7762 


oe = 


We accept major credit cards 


Chassis Kits Rack Shelves 

Cabinet Kits Rack Equipment Cabinets 
Assembled Cabinets | Antenna Grounding Kits 
Slope Box Kits Tower Mounted Box Kits 
UHF & VHF Antenna = Dipole Hangers 


Power Divider Kits Other enclosures 
Small sheets Aluminum and Brass 


Byers Chassis "Rite 
Charles Byers KSIWK 
5120 Harmony Grove Road, Dover, PA 17315 
Phone 717-292-4901 


Between 6PM and 9:30PM EST. Eves. 
“Distributorship Available" 
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NEW AND MORE COMPLETE 
MOST COMPLETE, GREATEST IN IT’S TIME 
* OVER 800 MIKE WIRING CODES FOR 
CB AND HAM RADIOS. 
+ OVER 400 CB POWER/MODULA- 
TION BOOST INSTRUCTIONS, 
§ - OVER 200 MOD. FOR CB PLL'S. 
- OVER 175 MOD. FOR HAM RADIOS. 
*OVER 50 COMPLETE SYNTHE- 
SIZED CRYSTAL CHARTS WITH 
INSTRUCTIONS. 
* OVER 25 SCANNER MOD. AND TEN = 
METER RADIO MOD. 
» OVER 20 PRECALCULATED MOD. CRYSTAL CHARTS. 
. ee SCHEMATIC'S AND ANT/COAX db GAIN/LOSS 
ARTS. 


$9Q95 

KDC SOUND 29 

§ 17294 FM 3083 MONEY 
CONROE, TX 77302 ORDER, COD, 
ORDERS ONLY: 1-800-256-9895 MC/DISCIJVISA 
ALL OTHER CALLS: 409-231-3753 OR CK. 
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ICOM 

7S 13.2v 1400 mAh $53.00 | 
8S 9.6v 1400 mAh $51.00 | in54 
BP7 13.2v 600mAh $53.00 | xyp.4 
BP8 8.4v 1400 mAh $50.00 | pg¢ 


_ PB7 
BP82, BP83 PB-13 


BP84 7.2v 1200 mAh 3” $39.00 | PB-14 
BP85B 12v 600 mAh 3” $69.00 | PB-18 


YAESU 


FNB-2 10.8v 600 mAh @& 
FNB-4 12v 750mAh $39.00 
FNB-4A 12v1000 mAh $55.00 [iam 


FNB-17 7.2v 600 mAh $30.00 [azgan meager cu 
FNB-10S7.2v1200 mAh $39.00 §3=)-S i: tee eames) Va) : 
FNB-12S 12v 600 mAh $40.00 [aReeREes a Been 
FNB-26 7.2v1200 mAh $44.00 fegmeiauaheAeadleeaei ce auulely 


FNB-26S7.2v1500 mAh $49.00 facial Gee RET eae $39. 00 
FNB-27S12v 800mAh $49.00 (isez1Nis Pag ee 


FNB-25 7.2v 600 mAh $35.00 


: SEND FOR 
FREE | CATALOG 


DEALER INQUIRIES 


WELCOME 8$§O00-442-4275 — NYS. 718-631-4275 


BATTERIES 


EBP-10N. 7.2v @ 700 mAh i SALE 


EBP-12N 12v. @ 700mAh i All 7.2 Volt 


CHEST HARNESS and 
BELT HARNESS 


CHEST HARNESS 

¢ Zippered/Padded Pocket for pens, 
note pads, extra battery, etc. 

¢ Radio held chest height for hands 

free listening without earpiece 


Talkin's No Fun 
Without A ao Gunn! 


4+4STAR 


Both harnesses are MADE in USA of 1000 Denier 
padded Cordura from Dupont, with Velcro 

adjustments to fit almost any size Handie-Talkie. 
Weatherproof, they won't deteriorate or rot from 
Rain, Snow, or Perspiration. 


BELT HARNESS 
Handy for everyday use in carrying your 
Handie-Talkie on the belt. ........ $18.95 


SENSATIONAL NEW WAY TO 
LEARN CODE—Do Aerobics, 
Sing, Jog, or Drive while 
learning code! A fun & easy 
way to learn or retain Morse 
Code skills. Now the secret is 
yours with this amazing} 
syncronized breakthrough! | 
Great fun tape for all licenses | 
and classrooms! 
Order: 


“THE RHYTHM 
OF THE CODE” 


Version 2 cassette today! 
Send $9.95 and $2.00 S/H to: 


| KAWA RECORDS | 


P.O. Box 319-RF 


UPS 
SHIPPABLE 


Quantity Discount Available 
+$3.50 S/H TX Res. +7.25% Sales Tax 


Send Check or Money Order (USD) 


EMARS 


PO Box 781204 San Antonio TX 78278-1204 
Info: (210) 336-2953 
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Other Models & Sizes 
Available in 10 or 11 Meters 


Sell your product in 


Radio Fun 


Call or send $2.00 for Complete 
Catalog and Pricing of Antennas. 


| Route 1 - Box 32C, Hwy. 82 Weymouth, MA 02188 
Call today! Ethelsville, AL 35461 Check or money Sraenicene 
(205) 658-2229 We ship all orders within 5 days. 


Joyce Bocash 


1-800-677-8838 


=JO S FAX: (205) 658-2259 
7 GUNN SS Hours: 9 am - 5 pm (CST) 
gene Monday - Friday 


DEALER INQUIRIES, PLEASE CALL 


REPLACEMENT 
BATTERIES 


(ALL NEW— MADE IN USA) 


MA residents add 5% sales tax. 
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MasterChargers 


KENWOOD — MasterCharger | DELTA V, RAPID CHARGER 
ALL VOLTAGES 4.8v - 13.2v 1/2-2 HOURS 

12v @ 1100mah $59.00 MasterCharger lla TAPER CHARGER | 
72) @ 1200mah $38.00 ALL VOLTAGES 4.8v - 13.2v 8 HOURS+ KENWOOD TH22AT/79 
72v @ 2200mah $59.00 hse chaganta DUAL CHARGERS I] PB32, 6v @ 600mAh 
7.2v @ 750mah $35.00 MasterCharger I+lla AUTOMATICALLY CHARGES }} PB33, 6v @ 1200mAh 
7.2v @ 1500mah $49.00 MasterCharger Ila+lla TWO BATTERIES i PB34, 9.6v @ 600mAh 
12v @ 800mah $49.00 AT SAME TIME | 

72v @ 750mah $37.00 ALL MasterChargers (SINGLE & DUAL) FEATURE YAESU FT-11R/51R 

: @ h $49.00 * INTERCHANGEABLE CUPS « FULLY AUTOMATIC OPERATION i FNB31, 4.8v @ 600mAh 
t2v 800 mah $49. *BUILT IN OVERCHARGING PROTECTION | 
7.2v @ 1500mah $47.00 ¢ MORE THAN 50 CUPS AVAILABLE i} FNB33, 4.8v @1200mAh 


* USER FRIENDLY * OPTIONAL DC CHARGER i FNB 33(s),4.8v @1500mAh | 


| FNB35SS,7.2v @1500mAh | 
CAMCORDER | 


| FNB38, 9.6v @ 600mAh 
PANASONIC PB 80/88 ORIG. PAN. $39.00 


ICOM-W21AT/2GX 
SONY NP77H 2400 mah $39.00 


SONY NP55 1000 mah $29.00 BP-157, 7.2v @ 900mAh ff 
SONY NP22 500mah $29.00 BP-157(s),7.2v @1500mAh 
CANON 8mm 2000mah $36.00 | BP-132, 12v @ 850mAh ff 


PANASONIC PALM 2400mah $39.00 “*available with and without microphone** 


JVCGRTYPEC 1500mah__—$36.00 
SHARP BT21/22  2000mah__— $45.00 MOTOROLA 
GP-300, 7.5v @1200mAh 


ALINCO 


at 1500 MAH 


RCAVHITACHI 8mm =2400 mah $39.00 


ALL BRANDS AVAILABLE 


*ALL BATTERY PACKS—-GUARANTEED TO HAVE THE ADVERTISED CAPACITY p= = Ss 


BATT E RY-T E Cc H, i N C. a VISA i} 


28-25 215 PLACE, BAYSIDE, N.Y. 11360 FAX 718- 631-5117 € ee 
ice 


DISCOVER 


CIRCLE 105 ON READER SERVICE CARD 


Radio Fan 


DON’T MISS OUT! 
SUBSCRIBE TO 


FOR ONLY $12.97 
12 GREAT ISSUES 


CONTACT YOUR 
ADVERTISERS 
EASILY! 
FILL OUT THIS 


READER SERVICE CARD 
AND SEND IT TODAY! 


NO OTHER 
MAGAZINE BRINGS 
YOU THE EXCITING 

WORLD OF 

AMATEUR RADIO 
LIKE 


75 Amateur 
Radio Today 


12 ISSUES ONLY $19.97! 


DON’T MISS OUT! 
SUBSCRIBE TO 


FOR ONLY $12.97 
12 GREAT ISSUES 


CONTACT YOUR 
ADVERTISERS 
EASILY! 
FILL OUT THIS 


READER SERVICE CARD 
AND SEND IT TODAY! 


NO OTHER 
MAGAZINE BRINGS 
YOU THE EXCITING 

WORLD OF 

AMATEUR RADIO 
LIKE 


75 Amateur 
Radio Today 


12 ISSUES ONLY $19.97! 


Subscribe Now! 


R q di 0 F an 12 issues for $12.97 


Li YES! Send me one year (12 issues) of 
Radio Fun for the low price of $12.97 


For instant service call toll free 1-800-677-8838 


Name (Please Print) Call 
Address 
City State Zip 


Chargemy: CMC L}Visa CJAMEX OBillMe (J Payment enclosed 


Card number Exp. date 


Class License Year Licensed 73 Subscriber QST Subscriber CQ Subscriber 


Canada add $7.70 postage and GST. Foreign add $12 surface, $36 airmail. Newsstand rate $24. Basic subscription rate $14.97.  O9U 


e READER SERVICE CARD 
Radio Fun June 1995 


THIS CARD VALID UNTIL 7/31/95 
Subscribe now! 8 10 
: 16 20 212] 213]314] 215 |216|217 j218| 219 
O Yes! Send me 12 issues of os a 
Radio Fun at the low rate of $12.97 36 40 
(Save 46% off the cover price.). 46 50 
QBillme QAMEX OMC 3 * 
QVISA Payment Enclosed 76 80 
86 90 
96 00 292| 293|294] 295 |296 |297 
Card# 
SRS = aes 101 102 |103 |104 |105 |106 |107 | 108 |109 302} 303] 304] 305 |306/307 {308} 309 
xp. Date 494 |142 [113 [114 1145 }146 [1171181119 312] 313] 314] 315 |316/317|318| 319 
121 [122 [123 [124 1125 |126 |127 |128 |129 322| 323] 324] 325 |326|327|328] 329 
131 1132 1133 |134 |135 1136 |137 | 138 |139 332] 333] 334] 335 |336|337 |338) 339 
come 141 [142 [143 [144 1145 1146 1147 |148 |149 342| 343] 344] 345 |346]3471348] 349 
151 |152 |153 [154 |155 [156 |157 |158 |159 352] 353] 354] 355 |356|357|358] 359 
6 EA EE ————————— ES 161 162 |163 |164 |165 |166 |167 | 168 /169 362| 363] 364] 365 |366/367 |368| 369 
Call 171 [172 |173 |174 [175 1176 1177 |178 1179 372|373| 374] 375 |376|3771378| 379 
181 |182 |183 |164 |185 |186 |167 | 188 |189 382| 383] 384] 385 |386/387|388] 389 
Address. OO«SY« 1911192 ]193 1194 J195 ]196 1197 | 198 1199 392/393] 394] 395 |396|397|398] 399 
CRG) > es : : - o9v 
City Where did you get this copy of Radio Fun? 


999 O Newsstand 998 O Subscription 
997 O Complimentary Copy 996 O From Friend 


FREE PRODUCT INFORMATION Reader Service: To receive more information on the products 
advertised in this issue of Radio Fun circle appropriate number. Please allow 6 weeks for processing of inquiry. 
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_I YES! | want to grow with 
73 Amateur Radio Today. 


Send me 1 year (12 issues in all) of 73 for the low price of 
$19.97! (Save over $15.00 off the cover price) 

Mail this postage paid card today. 

For instant service dial toll free:800-677-8838. 


State Zip 


ame please print a 
Address 
City State Zip 
1) Payment enclosed Q Bill me 
Charge my: 2 MC QO VISA CO) AMEX 
Card Number Exp. date 
B9506B996 


Newsstand rate $35.40. Basic subscription rate $24.97 (Canadian orders add $8.40 postage and GST per year ; 
other foreign countries add $9.00 per year for surface mail, $42.00 per year for airmail.) Please alow 4-6 weeks 
for delivery of first issue. 


NI 


70 Route 202N 
Peterborough NH 03458-1194 


II 


PO Box 7960 
Riverton NJ 08077-7960 


75 Amateur 
Radio Today 


PO BOX 10658 
RIVERTON NJ 08076-6058 
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Printed Circuits 


Slow Scan TV 


doesn't have to be expensive anymore! 


Bole alas 
Sheets 


Every day more hams are enhancing their communication by using 
images. Join the fun and see what you've been missing. 


Quality Color SSTV is easy and affordable with Pasokon TV. $239.95 


io FunHam Marketplace 


in Minutes Direct 
From Photocopier 
or Laser Printer! 


Use household 
iron to apply. 


MES Dual Band 


/440 MHz Mobile Antenna 


dual band magnet mount mobile antenna 
gives you outstanding performance for solid noise-free QSOs! 

It's only 19 inches tall so you can park in your garage 
without knocking over your antenna. 

On 440 MHz, you geta high gain '/2 wave over '/4 wave 
antenna. On 2 Meters, it's a full size '/4 wave antenna. 

You get low SWR, 15 feet of coax, extra powerful magnet 
mount and MFJ's famous one year No Matter What 
MFJ-1724B unconditional guarantee. 

$1.4°° ‘Includes BNC adapter so you can use it with your handheld! 


‘PnP BLUE 


Requires IBM PC-compatible, '386 or better CPU, 1 Megabyte of memory, color VGA 
display, MS-DOS. Shipping: $5 to U.S.A. and Canada, $15 for others. Write or call for 


we Code Practice 


18 Wave Ground Pigne 


poeceion Stn For High Precision Professional PCB Layouts MEJ-1750 Gsecillator 

Absolute Value Systems 1. laserPrint $4 9°5 Sonnanes a . MFJ-557 

: 115 Stedman St. #R , 95 
Chelmsford, MA 01824-1823 2. Iron-On wave ground , $24 

. lh ae ee 3. Peel-Off plane home station Have fun learning Morse code with 
4. Etch antenna gives youthe this MFJ-557 Deluxe Code Practice 


maximum gain of any Oscillator. It's mounted with Morse key 
single element 2 Meter antenna! and speaker on a heavy steel base so it 
ou get... shunt fed matching that stays put on your table. Earphone jack, 


bleeds off unwanted static and gives you ¢ ] trols. Ad 
low SWR .... strong lightweight one, volume controls. Adjustable save 


aluminum construction... lowloss Long Range Dual Band Yea 


Adds an Extra Layer of Resist for 
Super Fine ti ines on Std Clad Bds 


PnP WET 


Easy Hobby Quality PCB's 
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X-BAND TRANSMITTER 
Miniature (21% x 3% x 
1") GaAs microstrip 


H ceramic antenna insulator. Mounts on 1 MFJ-1768 
transmitter pro- iB heey to 1'/ inch mast with single U-bolt. $495 
vides. 10 dBm centered at 10.525 GHz. - Iron-On eak ° Enijo 
: ihe ME, er/ Mics. Joy : 
Integrated microstrip patch antenna elimi- 3. Soak-Off ws Water dun She near super long 
nates the need for an external antenna. 4. Etch your ears -- no need to remove range QSOs 
Transfers Toner from Laser Printer your handheld from your belt wets) ts iter 


Advanced matching techniques secured 
good temperature stability with low frequency 
pulling. Great for long-range testing of radar 
detectors, calibration of radar receiving 
equipment, and point-to-point communica- 
tion links. 


Complete Assembled System 
Parts & Instruction Kit 


tional high gain dual band Yagi. 5 eenene 
These tiny MFJ Speaker/ on 440 MHz and 4 elements on 2 Meters. 


Mics are so small and light- sa Ant. Book 
weight you'll forget they're Na-Ca de Tesh Ant. a 
there -- until you getacall. MEJ- 285/283 book shows you how to 

Excellent audio. Has build proven antennas for 
swiveling lapel/pocket clip, PTT button your frequencies that work 
with transmit LED, earphone jack, using inexpensive materials 
lightweight retractable cord. For L you can find in your local 
connector order "L" model. 2x1'/4x/ain. hardware store. Covers 

Order MF J-285/L for ICOM, dipoles, vees, ground planes MFJ- a 
Yaesu, Alinco; MFJ-285/L for Ken- and quads. ba a 
wood; MF J-283 for split plug Alinco; 


or Copier as Resist on Std Clad Bds ee 


20Sh$30/40Sh$50/1 00Sh$100 


PnP Blue or PnP Wet (No Mixing) 
Sample Pack 5 Shts Blue + 5 Shts Wet 
VISA/MC/PO/CK/MO $4 S&H -- 2nd Day Mal 


Techniks Inc. 
P.O. Box 463 Ringoes NJ 08551 
(908)788-8249 


100% Money Back Guarantee!-Dealer Inquiries lavited 
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Plus $3.50 Shipping and Handling 


INNOTEK Inc. 


9025 Coldwater Road, Bidg 100A, Fort Wayne, IN 46825 MFJ-285W for ICOM IC-W2A. soit Bantier K yer 
er ece! Pergannlone = aS2h¢ Hors °134°° Fae 
5 7 ‘ e 
Money-Back Guarantee Re nk ey RE code anywhere with $77 Q°5 CW with a deluxe 
j CIRCLE 283 ON READER SERVICE CARD ickel-Cadmium, Alkaline, : this pocket size MEI electronic CW 


Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 


YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 
CALL US FOR FREE CATALOG 


E.H. YOST & CO. 
2211D PARVIEW RD. 
MIDDLETON, WI 53562 
(608) 831-3443 
FAX 608-831-1082 


battery operated MFJ 
Personal Morse Code Tutor”! 

This pocket size tutor 
takes you from zero code 
speed with a beginner's 
course to Extra Class with 
customized code practice. 

Select letters, numbers, punctuations 
or prosigns or any combination or words or 
QSOs with normal or Farnsworth spacing. 

Easy-to-use menu selection. Use 
earphones or built-in speaker. 


Keyer using a Curtis 8044ABM chip mounted 
right on the Bencher iambic paddle! 

Iambic keying, speed (8-50 wpm), 
weight, tone, volume controls. RF proof. 
4"/sx2°/sx5'/2 in. 


MFJ Antenna Tuner 


Sell Your Used Gear 
In The 


Radio Fun 
Flea Market 


Cali Joyce Bocash 


1-800-677-8838 


: Tune your antenna for 
VHF SWR/Wattmeter oa a eqas lowest SWR! MFI-949E is 


$149° 
MFJ-812B the world's most popular 300 
$2995 Watt PEP tuner. Covers 1.8-30 MHz, has 
lighted peak/average Cross-Needle SWR 
ENGRAVED MAIL BOX PLATES Covers 2 /wattmeter, full size 300 watt dum my 


Meters and 220 ™* 
MHz. 30 and 300 Watt scales. Also 
reads relative field strength 1-250 MHz 


(PLEASE PRINT) load, 8 position antenna switch and 4:1 


balun for balanced lines. 10x3x7 in. 


BOX NUMBER 

: and SWR above 14 MHz. 4"/2x2"/4x3 in. 
BOX NAME VHF/HF Packet TNCs 
SHIP TO: MFJ-1270C : 


NAME 
ees Engraved on 
<< BOTH Sides 
P : ? 
mary SIAE e (with aluminum 


¢ Permanently engraved on exterior plastic. . bracket) 


* Add $1.50 S&H 
MARION "S Box 358 Jaffrey, NH 03452 $1 5.50 


$419 > 7 ®: y Nearest DanedOrders: 800-647-1800 
— ..... Technical Help: 800-647-TECH (8324) 

Join the Packet Ratio fun! World' s  * 1 year unconditional guarantee * 30 day money back 
most reliable packet TNC is fully TAPR guarantee (less s/h) on orders from MFJ * Free catalog 


TNC-2 compatible, VHF and HF MFJ ENTERPRISES, INC. 


operation, free AC power supply, new a See py oe MS eas = 
enchanced mailbox expandable to 512K ROUT eR es 


; ; So WN ) 323-655 
with auto/reverse mail forwarding, WeFAX MF se cen) i 1b tee 
mode lets you print weather maps. MFJ... making quality affordable 


Prices and specifications subject to change © 1/994 MFJ Enterprises, Inc 


aia | 
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TO ORDER 


<nour\ ELENCO « HITACHI «© B&K PRODUCTS cati rou Free 
GUARANTEED LOWEST PRICES  , ago°ags-3201 (Can.) 


AFFORDABLE - HIGH QUALITY ELENCO OSCILLOSCOPES : 2 
2 YEAR WARRANTY Hitachi Compact Series Scopes 


V-212 - 20MHz Dual Trace__— $425 
V-525 - 50MHz, Cursors__—sé $1,069 
V-523 - 50MHz, Delayed Sweep ___—s$ 995 
V-522 - 50MHz, DC Offset $975 
V-422 - 40MHz, OC Offset $849 
V-222 - 20MHz, DC Offset ___—s_—— $695. 
V-660 - 60MHz, Dual Trace $1,375 
V-665A - 60MHz,DT, w/cursor $1,449 
V-1060 - 100MHz, Dual Trace $1,549 

iy S feeenny V-1065A - 100MHz, DT, w/cursor $1,695 
ate “ V-1085 - 100MHz, QT, w/cursor $2,125 


STANDARD SERIES DELUX SERIES B&K OSCILLOSCOPES 
S-1325 25MHz $349 $-1340 40MHz $495 $-1330 25MHz $449 S-1345 40MHz $575 Dio0 = OMe lal tees $389 

S-1365 60MHz $849 S-1360 60MHz $775 2125 - 20MHz Delayed Sweep $539 
Features: Features: 1541B - 40MHz Dual Trace___————C«$7499 
@ High Luminance 6° CRT m™ TV Sync @ Delayed Sweep @ Dual time base 2160 pete: veal — Delayed avers 
@ 1mV Sensitivity M2 -x1, x10 Probes Automatic Beam Finder gy jiiuminated internal att Pavi +h on RiGee. 
@ X-Y Operation Complete Schematic mi Z Axis Modulation gradicule : 2 Ihfee trace UUah Te Case: 
Voltage, Time, + Frequency differences displayed Built-in Component Tesi Delayed Sweep _____ $1,379 
on CRT thru the use of cursors (S-1365 only) Plus all the features of the “affordable” series 2522A - 20MHz / 20MS/s Storage = $889 
@ Plus much, much more 


AMATEUR TELEVISION 


hry ORO SR EBSA 


Made inUSA Only $89 


SEE THE SPACE SHUTTLE VIDEO 


Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Spacenet 2 transponder 9 or weather radar during signifi- | 
cant storms, as well as home camcorder video. If it's being 
done in your area on 420 - check page 501 in the 94-95 
ARRL Repeater Directory or call us, ATV repeaters are 
springing up all over - all you need is one of the TVC-4G 
ATV 420-450 MHz downconveters, add any TV settoch 2, 
3o0r4and a 7/0 CM antenna (you can use your 435 Oscar 
antenna). We also have ATV downconverters, antennas, 
transmitters and amplifiers for the 400, 900 and 1200 MHz 
bands. In fact we are your one stop for all your ATV needs 
andinfo. Weship most items within 24 hours after you call. 
Hams, call for our complete 10 page ATV catalogue. 


(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD 
P.C. ELECTRONICS Tom (W6ORG) 


2522 Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) 


Digital } Elenco LCR + DMM Digital Capacitance Digital LCR Meter Function.Generator 
Multimeter | ges © LCM-1950 | LCR-680 _ GF-8026 
EDM-83B ~ ? $79.95) = 5 3 2 
$1 75.00 $79 3-1/2 Digit LCD Display Revere] i $ 39 
12 Functions © Inductance 11H to 200H J | InvExt 
Al * Measure acit . 
faatuin avalabls Freq to 4MHz from {pl to 20,000, * Resistance .1£2 to 20MQ Operation 


Bargain of Inductance 3-1/2 Digit LCD readout} ~ * Capacitance 1p! to Sine, Square. Triangle. Pulse 
3 pacitan H 200pnF 
the decade Capacitance with unit indicator iH Ramp, .2 to 2MHz, Freq Ctr 


3-3/4 Digit Multimeter Re Digital Multimeter Kit Frequency Counter FLUKE MULTIMETERS 
BK-390 with Training Course : F-1225 (All Models Available Call) 
$139.00 By Elenco ISS f $225.00 | scopemeters 
© 0.1% DCV ac é M-2665K i rt it * 8 Digit LED display | Mode! 93 $1,225.00 70 Series 
« Andiog bar gta 49.95 '« Wide measuring range | Model 95 $1,549.00 Model 70i1 $69.95 
Aut i ey ig ie 239 $ 7 ee ghia, High sensitivity Model 97 $1,795.00 Model77Ii $149.00 
+ 4,000 count LCD display ‘ Pa rice Ney Hagges " «Data hold function | 10 Series Model 7911 $175.00 
«Capacitance ties * Extra large display « ideal schoo! project « Input impedance 1MQ or 50Q J Model 10 $62.95 80 Series 
Temperature probe M-2661 (Assembled) $55.00 © 10:1 Input attenuation function | Model 12 $84.95 Model 87 $289.00 


Combination 


Emf/Microwave 
$44.95 — AR2N6 Buu Tester 


Ideal training ard tor deginners ¥ 4 EM 204 


Makes il fun and easy fo leafn adout 4 Sane A $89 95 
amateur 3010 i i 

5 4 ISOTIP #7980 
« Covers both 2 meter (144 7 7 Affordable electromagnetic 
148MH2z) and 6 meter (50-S4"Hz) be be Two tools in one! “ 
Fe, Pertect. portable tool $24.95 ~ < (Emf) and microwave tests 


« Dual conversion superheterdyne for hobbyists and tecnnicians made easy! 


Electronic Tool Kit Digital/Analog Trainer 


Computers with this Kit TK-1000 | Complete Mini-Lab For Building, Testing, 
$39.95 Prototyping Analog and Digital Circuits 


XK-525 
? $159.95 

Available | - . 
Assembled : 5 - Kit XK-525K 


d Kit $26.95 129.95 
bres Sine, Triangle, Square wave pel; MM-8000 | “= . $ 


By Elenco 
Transistor Radio Kits J $129.00 


with Training Course 


SPY ON THE EARTH 
See live on 


HamWindows 
your PC 


Your gateway to the world. fe what 


Software that sy att nee 


combines the amateur radio Capture ive breathtaking images of the Earth for fun or 


profit. Zoom in up to 20X. Send $39 check or M.O. ($45 air, 
with a personal computer. $50 overseas) for our fantastic 12 diskette set of 


professional quality copyrighted programs (IBM type) that CIRCLE 184 ON READER SERVICE CARD 
. does satellite tracking, image acquisition, image processing, 
HamWindows, Inc. 3-D projections and more. Direct reception from the 
A satellites guaranteed worldwide without a satellite dish. 
19032 Pauline Lane Schematics included for interface. For FREE information 


Huntington CA 92646 log-on to our bulletin board anytime at: (718) 740-3911. 
’ 


VANGUARD Electronic Labs 
(714)729-4222 FAX (714)644-6277 Dept. RF, 196-23 Jamaica Ave. 


Hollis, NY 11423 Tel.718-468-2720 


¢ Elenco’s trainer is designed {or school projects. with 
AMIFM Radio re From scratch you build a complete sys- J A professional organizer tool kit | S built-in power supplies, Includes a tunction gener- 
Model AM/EM-108 $29.95 tem, Our Micro-Master trainer teaches }} at affordable prices. Includes 25 Se nece Soa Siereieus anton: 
AM Radio Kit | you to write into RAMs, ROMs and run } high quality tools in a high im- | oteg ang protected against shorts. 
Model AM-550 $19.95 Kit TT-400K $19.95 a 8085 microprocessor, which uses | pact carrying case which in-} tne case can include a full line ol tools and meter 
Assembled TT-400 $26.95} Similar machine language as IBM PC. J cludes a pocket for meter. of your choice. 


WE WILL NOT BE UNDERSOLD C&S SALES INC. i 15 DAY MONEY BACK GUARANTEE 
UPS SHIPPING: 48 STATES 5°. OTHERS CALL 1245 ROSEWOOD. DEERFIELD. IL 60015 FULL FACTORY WARRANTY 
IL RES add 7.75°- TAX . WRITE FOR FREE CATALOG 


PROBES INCL ALL SCOPES & METERS HEROIN SSBC 


Use Your Reader Service Card Today! | 
Our Advertisers Want To Hear From You! | 
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NEW PacComm PicoPacket 


Compact! Only J" x 2.5" x 3". An inch shorter than a pack 32k RAM is socketed and full size for easy upgrade to 128k 
of cigarettes. (or order the 128k already installed). 

RJ-45 serial cable with adapter to DE:-9S. RJ-45 radio cable | 
has real wire - solders easily to radio connectors. 


Powerful! 7-181 high integration MPU with one megabyte 
address space 

Inexpensive! Only (S$129 (32k RAM model). 

Perfect Beginner’s TNC! Every feature you would expect 
ina normal size’ AX.25 1200 baud TNC, plus: 

On-Line HELP! Type Help and a command name (or part 
ofa command name) and receive the correct spelling, short- 
est abbreviation, default value(s), acceptable values, and a 
short explanation of its function. 


Both DOS and Windows™ packet terminal programs in- 
cluded. 

Instruction manual, schematic, Quick Command listing, 
power cord included. 

Options 


128k, 256k, 512k, or Imb RAM. 


Full-time GPS port (second serial port). 

Smart Battery. A special battery pack which uses two AA 
PacComm Packet Radio Systems, Inc. ©! to generate Svde. 

Mating GPS receiver. A‘Trimble S$ VeeSix-CM2 receiver fits 
1a separate case the same size as the Pico and attaches via 
EPROM is socketed and full size for ease in upgrading Tampa, FL 33614-7618 an audio stereo cable. 

firmware. (813) 874-2980 (800) 486-7388 Available March 30th. 


Other Features 
PacComm’s full featured Personal Message System. 


Comprehensive support for GPS data and the Automatic : 
Packet Reporting System (APRS). 4413 N. Hesperides Street 
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‘Swan's Astro 102BX Transceiver 


by Tim Daniel NSRK 


__ The best single-word description of Swan’s 
_ HF transceiver, the Astro 102BX, is that it is 
_ different. Swan does not attempt to give you 
 aradio that is a carbon copy of those coming 
_ from overseas. Instead, they have packed this 
rig with an unusual set of features, unlike those 
~ found in any other amateur transceiver, do- 
_ mestic or foreign. 

___ The Astro 102BX offers solid-state no-tune- 
_ up SSB and CW operation on the 160 through 
_ 10 meter amateur bands. It is packaged in a 
black wrinkle finish with silver trim cabinet 
~ that is 6.4" high, 14.25" wide, and 13.75" deep, 
_ and weighs in at 23.5 pounds. Designed for 
_ both mobile and base station use, the 102BX 
"requires a 12 to 14 VDC supply capable of 
providing 20 amperes. The PSU-6 serves as 
_ amatching power supply and contains an ex- 
ternal speaker and headphone jack. 


~ Receiver Versatility 


__ One of the Astro 102BX’s distinguishing 
_ features is the two permeability-tuned oscil- 
_lators (PTOs), each with a large tuning knob 
on the front panel. This amounts to having an 
_ external VFO built right in. You can operate 
_ using either oscillator “A” or “B” exclusive- 
ly, or you can select one PTO for receive and 
the other for transmitting. This is not a digital 
_ tuning arrangement. Frequency coverage is 
_ continuous and the digital display is based on 
_ a frequency counter. Thus, if the RIT (receiv- 
-er incremental tuning) feature is used, the dis- 
_ play will show the shift in frequency. 
_ The PTO circuitry may be a throwback to 
earlier days, but the band switching uses a state- 
_ of-the-art phase-locked-loop circuit. The 
_ bandswitch acts as an address selector for a 
_read only memory that sets a “divide by N” 
_ counter used by the PLL. With a bit of imag- 
ination and some retuning, this rig could prob- 
_ ably be put on the new ham bands. 
The Astro 102BX, in keeping with Swan tra- 
- dition, uses a single conversion receiver. Eight 
___ Of the 19 front panels are devoted solely to re- 
_ ceiver functions. Included are the standard RF 
_and AF gain controls, RIT, and a noise blanker. 
_ Among the unusual features are passband tun- 
_ ing, an IF gain control, continuously variable 
_ AGC decay, and an audio notch filter. 
_ The passband tuning sets the IF bandwidth. 
The user can select either high- or low-pass 
action. Anyone who has operated on a crowd- 
ed phone band will find this helpful. When 
‘someone starts a QSO 1 kHz up, all you have 
_to do is shift the passband so that the upper 
portion is cut off. The resulting passband is 
shown by eight LEDs located below the fre- 
quency read-out. If you are a CW fan, you’ll 
like the 300 Hz bandwidth filter that can be 
tuned across the 2.4 kHz IF bandwidth. - 
_ The notch filter becomes very useful when 
me lid decides to spend half an hour tuning 


without using a dummy load. 
Since the filter is narrow, the 
control must be turned slowly 
or you re likely to pass right over 
the offending signal. 

Perhaps I am not enough of a 
receiver fanatic to appreciate the 
IF gain function. I found myself 
turning it to the maximum level 
and then leaving it alone. In nor- 
mal operation, the IF gain and 
AGC decay don’t need to be ad- 
justed often. If, however, you like 
operating when conditions are 
noisy or the other station’s sig- 
nal doesn’t fall in the normal cat- 
egory, then these two controls 
can be helpful. You need'to spend 
some time experimenting with 
various combinations of settings before the As- 
tro 102BX’s flexibility becomes apparent. 


Transmitter Features 


The Astro 102BX, like just about any oth- 
er radio worth its salt, does not need to be tuned 
up before you transmit. There are preset out- 
put networks for each band. If the SWR is 
greater then. 1.7:1, the power output is auto- 
matically reduced, protecting those expensive 
final transistors. I found that the two MRF458 
finals produced 100 watts on all bands, just as 
advertised. However, if you want to operate 
SSTV or RTTY at full power, an external fan 
will be needed to cool the heat sink. 

Rather than providing metering for a bunch 
of transmitter functions as some rigs do, the 
102BX has provisions to read only forward 
and reflected output power and the ALC volt- 
age. It doesn’t take long to gain an intuitive 
notion of what your SWR is by using the FWD 
and REFL power positions. Just keep in mind 
the fact that the meter reads 100 watts full scale 
in the forward position and 10 watts full scale 
when measuring reflected power. 

I doubt if any ham manufacturer would pro- 
duce a transceiver that did not have some kind 
of speech processor. Swan’s Astro 102BX is no 
exception. when processing is selected by the 
front-panel switch, the microphone amplifier 
becomes a simple logarithmic compressor. The 
processor level control, along with the VOX 
adjustments, lies on the rig’s left side, recessed 
behind holes in the cabinet. Since a screwdriv- 
er is needed for adjustment, these controls are 
less than conveniently located for operators who 
like to tinker with different settings. 

Swan definitely kept the CW user in mind 
when they designed this radio. It is the only 
rig I have seen that has a front-panel switch 
allowing you to select “hard” or “soft” CW 
rise and decay times. Swan suggests that by 
using a soft waveform for slow-speed code, a 
more pleasing sound is produced. Similarly, 


selecting the hard position results in better clar- 
ity at speeds greater than 25 wpm. 

The hard/soft switch might be considered a 
frill, but the Astro 102BX’s full break-in ca- 
pability can be a real asset. The unique T-R 
switch causes the transmitter output to be con- 
tinuously connected to the antenna. In the re- 
ceive mode, the transmitter appears as an open 
circuit. The receiver is coupled to the antenna 
through a transformer and reed relay. When 
you transmit, there are no loud relay contacts 
banging into place—just a soft click. This cir- 
cuit allows full break-in on CW or, if you want, 
conventional semi-break-in is available. 


Brickbats and Kudos 


One unpleasant aspect of operating the 102BX 
is the appearance of the frequency read-out. 
Red LED displays are used, but no filter is 
placed in front of them to screen out the stray 
light which reflects from the unlit segments. 
This annoyance can be partially eliminated by 
looking at the display from an angle and con- 
trolling the room lighting. 

The 102BX owner who uses his rig at home 
with an external supply and speaker is not like- 
ly to notice that the internal speaker is very small 
and anemic. Serious mobile operators would be 
well advised to use an external speaker. 

An idea of the care that goes into the design 
and construction of a rig can be obtained by dis- 
connecting the antenna, turning up the volume, 
and tuning across the bands, listening for “birdies.” 
These mixing products are very difficult to elim- 
inate, so every attempt should be made for them 
to fall away from the frequencies of interest and 
be at extremely low levels. When testing the 
Astro 102BX, we found six noticeable birdies 
within the amateur bands. Correspondence from 
Swan acknowledges the presence of these mix- 
er products and suggests that they are below the 
0.5 pV level. Our own on-the-air tests indicate 
that when noise levels are low, several of these 
heterodynes are detectable—but at a low enough 
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Photo A. Swan’s Astro 102BX transceiver. 


amplitude to cause interference to only the weak- 
est of signals. 

Evaluating a piece of equipment as com- 
plex and expensive as the Astro 102BX can 
be a tough job. The evaluator has to be care- 
ful that insignificant shortcomings don’t dom- 
inate the review. Every rig has its faults, but 
they must be weighed against the larger pool 
of good points. 

Each Astro 102BX is shipped with a Per- 
formance Check Sheet. It gives the receiver 
sensitivity and power out on each band for that 
particular radio. Every 102BX also receives a 
72-hour elevated temperature burn-in during 
which the rig is cycled between transmit and 
receive. It is comforting to know that quality 
control is a reality that occurs before shipping 
rather than in the new owner’s shack. 

This may be the age of appliance operating, 
but there are a few hams who still like to re- 
pair or modify their store-bought gear them- 
selves. Swan has made the 102BX in such a 
way that this can be done with a minimum of 
gymnastics. Fifteen circuit boards are used, 
with most of the interconnections made at a 
distribution board. DIP-style jumpers are used, 
rather than plug-in cards. The documentation 
is excellent; there are individual one-page 
schematics and parts placement diagrams for 
each board. For once you don’t have to buy 
an extra service manual to find out what is 
where. 

The styling of the American-made Astro 
102BX runs counter to the military-like ap- 
pearance popularized by such firms as Ken- 
wood, ICOM, and Yaesu. Features such as du- 
al PTOs and a single conversion receiver are 
among Swan’s symbols of an independence 
from the everyday world of amateur radio prod- 
ucts. As Swan’s premier transceiver, the As- 
tro 102BX is intended for the discerning am- 
ateur, one who can appreciate its styling and 
versatility. RF 

Reprinted from the September 1980 issue 
of 73 Magazine. 


Fun in the Sun 


by Gary D. Borich WSUDV and Robert S. Logan NZ5A 


Have you ever dragged your 14-gauge wire 
dipole along to your favorite vacation spot, on- 
ly to find that the SWR was twice what you 
expected? Or perhaps you brought a lightweight 
dipole along backpacking, only to spend hours 
swatting mosquitoes while pruning your 
antenna to achieve an acceptable SWR in your 
wilderness setting. QRPers take note: You don’t 
have to use your precious vacation or recre- 
ational time making your dipole “work” in a 
remote setting. With these simple instructions, 
you can build your own lightweight antenna 
that not only can be easily tuned without cut- 
ting and splicing for minimum SWR each time 
you move it to a new location, but also allows 
you to work 40, 30, 20, and 15 meters from 
the same antenna. 


Origin of an Idea 


Doug DeMaw W1FB described a lightweight 
trap dipole in the June 1983 issue ofQST (pp. 
15-18). He told about traps and illustrated how 
small, inexpensive traps can be made for a 
multiband dipole. 

We expanded on Doug’s idea to create not 
just a lightweight trap antenna but one in which 
the traps could “tune away” high SWR due to 
changes in feedline length, soil conditions 
beneath the antenna, or obstructions in the near 
field, each time the antenna was set up, if nec- 
essary. We also wanted to build the traps so 
they would be permanently protected from the 
elements and from,the knocking around they 
would likely receive from being constantly 
transported from one place to another. Figure 
1 illustrates the general design of our four-band 
trap antenna. 


What Is a Trap? 


A “trap” is an electrical circuit made to res- 
onate at a specific frequency to prevent an RF 
signal from passing beyond it. At a frequency 
other than that for which it is designed, a trap 
no longer acts as a trap, and the RF flows to 
the next section of the antenna. 

Notice from Figure 1 that three traps are 
needed for four bands. At a transmitted fre- 
quency of, say, 21.050 MHz, a trap designed 
for that frequency will stop nearly all the RF 
from flowing beyond it. Thus, regardless of 
the length of the antenna, only its 15 meter 
portion will be in operation on that band. 

As the transmitted signal changes to above 
or below the frequency for which the trap is 
designed, more of the RF flows into the next 
section of the antenna. Therefore, a transmit- 
ted frequency of, say, 14.050 MHz, will pass 
through a 15 meter trap but be blocked, or 
“trapped,” by the 20 meter trap. Now two sec- 


tions of the dipole 
are active. Since 40 
meters is the final 
band on which we }| 
chose to operate,a | 
trap is not neces- 
sary. Any 40 meter 
signal will flow 
through all the traps 
into the last section 
of the antenna, 
which, if cut to 
proper length, will 
activate all sections 
of the antenna. This 
is set by the length 
of the final leg and 
the cumulative load- 
ing effect of all the 
traps, which makes 
the entire antenna 
somewhat shorter 
than a full-size 40 
meter dipole with- 
out traps. 


What Is the Q of a Trap? 


An important consideration in building traps 
is their “Q.” Q refers to how sharply the trap 
will attenuate frequencies above and below 
that for which it is designed. If the Q of a trap 
is low (Q is scaled from less than | to into the 
thousands), the trap will pass a substantial 
amount of RF at frequencies considerably above 
and below its design frequency. This is another 
way of saying that the trap is “lossy,” since it 
will lose or pass considerable RF to a section 
of the antenna that should not be active, 
detuning the desired section and creating high- 
er SWR. If the Q of a trap is high, the trap will 
not pass substantial amounts of RF above or 
below its design frequency and that leg of the 
antenna will operate at a low SWR only at or 
very near the design frequency. 

A very high Q would also be equally unde- 
sirable. It would prevent almost all the RF from 
passing to the next leg of the antenna and might 
so narrowly define the operating range of 
frequencies within a band that only a small 
portion of that band could be used with low 
SWR. Therefore, a happy medium must be 
struck, which means the Q of a trap should 
provide a fairly narrow bandwidth but not so 
narrow as to preclude using a sufficient range 
of frequencies within a band. 

Figure 2 shows the equivalent circuit for an 
antenna trap. Notice that a trap is a parallel- 
resonant LC circuit chosen to resonate at a 
specific frequency. To achieve a moderate Q, 


40 meters 
30 meters 
20 meters 
15 meters 


\/ 


Figure 1. General design for a four-band trap dipole. 
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the values of the capacitor and inductor are 
selected to yield a reactance of approximate- 
ly 200 to 300 ohms. 


What Is a Tunable Trap? 


Figure 2 shows a “fixed” LC circuit—or 
fixed trap—since once the values of L and C 
are chosen, the frequency of the trap has been 
set and the Q determined. Recall that our spec- 
ifications for a lightweight multiband QRP an- 
tenna called for retuning the antenna to achieve 
minimum SWR under changes in antenna 
height, obstructions in the near field, and ter- 
rain under the antenna (for example, marshy 
or dry earth). All these conditions can detune 
an antenna once its capacitance and inductance 
are established by traps and/or wire length. 

To achieve a “tunable” trap, we placed in 
parallel with the fixed capacitor a variable ca- 
pacitor whose range could compensate for any 
change in reactance that might be due to changes 
in feedline length, antenna height, landscape 
and/or terrain. In our design, we chose a vari- 
able capacitor range that could accommodate 
moderate changes in reactance (as when our 
antenna is 8 feet off the ground, tied to two 
Saguaro “trees” in the New Mexico desert, 
running alongside an RV in Big Bend National 
Park, or strung like a volleyball net on the 
beach on South Padre Island, Texas). 

On the other hand, we didn’t want a capac- 
itor tuning range so large as to be overly sen- 
sitive to small changes in capacitance that might 
be needed. A relatively small variable capac- 
itor in parallel with a fixed capacitor would 
provide the ap- 
propriate range 
to allow easy 
tuning, and since 
power would be 
distributed be- 
tween capacitors, 
the combination 
would allow 
greater output 
power than a 
small variable 


capacitor alone. 
= Construct 
30m Construct- 
ing the 
trap Antenna 
Our first task 


was to build six 
inductors, two 


Photo A. Toroid and trimmer capacitor mounted on perf board. 


for each of three bands. (Recall that we don’t ; 


need a trap for 40 meters.) This had to deter- 
mine the appropriate size of the inductors for 
15, 20, and 30 meter traps. Using a reactance 
of 200 ohms to provide a moderate Q, and as- 
suming a design frequency for our 15 meter 
trap about midway in the CW portion of the 
band, we calculated the inductance from the 
formula: 


Xi 


L(uH) = ~~ onf(MHz) 


which for our 15 meter frequency was: 


200 


bot = E58 x 21.050 


We used T50-6 toroids, since they are sta- 
ble under wide variations in temperature and 
are small enough (1/2" diameter) to be placed 
in a miniature trap enclosure. We used #24 
enameled wire, and we determined the num- 
ber of turns from the formula: 


Turns = 100 VL(wH)/AL 


The ARRL Handbook gave us the AL fac- 
tor for the T50-6 toroid, which was 40. Table 


1 shows the inductances and number of turns 


for each trap. 
Our next task was to determine the capaci 
tance. This was determined from the formula: 


1 
CUP) = Onf(MHZ)Xc 


which for our 15 meter frequency was: 


1 


D:Q00037823 =e 5a. oT Ost ran 


Since inductive reactance (X]_) and capac- 
itive reactance (X¢) are equal at resonance, 
200 ohms is used in each formula. 


Our formula reports values in microfarads- 


(uF), so we converted this value into the more 


practical unit of picofarads by multiplying by — 


1,000,000. Hence, the capacitance needed for 


our 15 meter trap is 37.8 picofarads. Table 1 _ 
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hows the values of capacitance needed for 
h of our three traps. Our tunable traps would 
need variable capacitors that spanned each of 
ese values in parallel with a fixed capacitor. 
| Our search for the “right” variable capaci- 
| tor led us to study three candidates. The first 
__was a small ceramic trimmer capacitor in the 
_ range of about 8- to 90-pF used to tune oscil- 
| lator circuits. While these are small and cheap, 
' their power limitations are so severe that our 


| antenna would be limited to QRP operation. 


ext, we studied air variable capacitors. Al- 
_ though some air variables were in the range 
we wanted, they were heavy and none would 
fit easily into a small trap enclosure. Finally, 
our search led us to experiment with ceramic 
_mica trimmer capacitors of the type used in 
_ the tank circuits of the Heath HW8 transmit- 
| ter. These “butterfly” caps, as they are called, 

are constructed of two metal plates with a thin 


film of mica between them and screw down 


on one another. These were particularly at- 
" tractive because they could handle higher pow- 
” erand are small (about 1/2" by 3/16"). We set- 


| 


___was placed on a 3/4" 
) 


_ tled on ceramic mica “butterfly” caps which 
” could be varied from 1.5 pF to 30 pF! 


- Enclosing the Trap 
a 


After measuring the combined size of the 
‘wound toroid and trimmer capacitor, we deter- 
mined that both would fit snugly inside a 3/4"- 


_ diameter by 2-1/2"-long section of PVC (sched- 
| ule 40) plumbing pipe. To mount the inductor 


and cap securely inside the plastic pipe, each 
i by 2" piece of perf board 
from Radio Shack. Use an X-acto knife to score 
the board, and needle-nose pliers to break it 
along its perforated edges. The width of the 
board was made slightly less than the inside di- 
_ ameter of the PVC so that it could be inserted 
| ae inside with the cap on one side and the 
_ inductor on the other, as shown in Photo A. _ 


| b Holes were made through the perf board to 


4 allow the two terminal legs of the cap to pro- 
trude through to the other side. Then the two 
ends of the enameled wire were cleaned and 


__ soldered to the terminal legs of the trimmer 


_ capacitor. If you wish, you can remove the ex- 
isting capacitor legs and solder a small-gauge 
wire to each end for a neater fit on the perf 
board. When winding the inductors, we left 
‘approximately 3” of wire at each end for con- 


nection to the capacitor and to the antenna. At 


this point it is important to use Q dope on the 
inductor to prevent the windings from mov- 
‘ing during rough use and extreme tempera- 
tures. 

To provide the additional capacitance need- 
ed for 15, 20 and 30 meters, 18-, 39- and 56- 
pF silver mica capacitors were placed in par- 
allel with the trimmer capacitors for these 
bands, respectively. The remaining capacitance 
needed for resonance (see Table 1) would be 


» provided by the trimmer capacitor. 


Next, a 3/16" hole was drilled midpoint in 


” the PVC section (shown in Photo A) so the 
_ trimmer cap could be adjusted from the out- 


ee ee ee 
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side with a small tuning tool or screwdriver. 
The perf board, with cap and inductor secure- 
ly attached, was inserted inside the PVC sec- 
tion and attached with a thin layer of Super 
Glue at one edge to keep the trap stationary in 
the PVC housing. 

Notice that the perf board was cut 2" long, 
while the section of PVC pipe was 2-1/2" long. 
This difference provided sufficient “play” to 
line up the adjustment screw in the center of 
the trim cap with the 3/16" hole drilled in the 
PVC housing. Be sure that the adjustment screw 
can be turned easily with a tool from outside 
before gluing the perf board inside the PVC 
housing. 

Next, enclose the ends of the PVC sections 
containing the traps. For each trap you will 
need two 3/4" PVC end pieces, or “caps.” These 
will later be glued over each end of the trap to 
seal it from the elements. However, before this 
can be done, each end must be prepared to ac- 
cept the antenna wire which will connect it to 
the next set of traps. To make the antenna re- 
sistant to all sorts of mishaps, we decided to 
make each leg of the antenna easily replace- 
able, should a leg of the antenna break. To ac- 
complish this, drill a 3/16" hole in the center 
of each end piece. Insert a 1-3/8" x 3/16" 
eyebolt through the hole. Attach a solder lug 
on the outside between two 6-32 nuts, as shown 
in Figure 3. Place a star washer beneath the 
solder lug to assure a good electrical connec- 
tion. 

At this point solder the ends of the 3" of #24 
enamel wire left on each side of the toroid to 
solder lugs. These wires are soldered to their 
lugs before attaching them to the stem of the 
eyebolt to avoid heating the PVC. After sol- 
dering, securely fasten each lug inside each 
end piece with a star washer and 6-32 nut. 
Then, apply PVC glue to the housing and twist 
the end on gently with about a 180-degree turn. 
This will coil the wire slightly on the inside of 
the pipe taking up the slack and preventing it 
from bunching up. Now the trap should be per- 
manently sealed in its PVC enclosure. Final- 
ly, thread a 1/4"-long x 3/16" machine bolt in- 
to the tuning hole to make the trap impervious 
to the elements. This bolt will self-thread in- 
to the hole and can be removed and replaced 
each time the trap is tuned, with no effect on 
the value of the capacitor inside. 

Table 1 shows the length of wires that need 
to be cut for each leg of the antenna. We chose 
a relatively lightweight #18-gauge stranded 
wire of the type used for audio hookups (avail- 
able from Radio Shack). The end of each leg 
is looped once through the eyebolt at the end 
of each trap. Since the wire legs are connect- 
ed to eyebolts outside the trap to absorb the 
stress, a broken leg can be easily replaced by 
unsoldering or cutting the ends and installing 
a new leg, which in a field emergency could 
even be “wire wrapped” around the solder lug. 
On one version of our antenna, we soldered 
0.25" female push-on connectors (available 
from auto parts stores) to the solder lugs on 


“Re, RL = 200-300 ohms 


Figure 2. Electrical equivalent of an antenna trap. 


L (uH) 


Frequency (MHz) 


21.050 
14.025 
10.100 

7.025 


1.51 
2.51 
395 


C (pF) Turns 


Length of Leg 
(Inches) 


136 
30 
48 
69 


38 
57 
79 


19 
24 
28 


Table 1. Trap specifications and wire length for a four-band dipole. 


the outside of the traps, and male connectors 
to the ends of each of the legs of the antenna. 
This avoids the annoyance of antenna tangle 
during transport, since the traps can be “un- 
plugged” from the wire in seconds for easy 
storage. Don’t forget to label the traps! 


Tuning the Antenna 


Install the antenna where each trap can be 
tuned while you stand on the ground or rooftop. 
Elicit the cooperation of a friend, and set up 
your rig and SWR meter within shouting dis- 
tance of the antenna. Or, if you prefer, com- 
municate by using handie-talkies. 

Next, identify the “hot”—or inner conduc- 
tor—side of the antenna at the center connec- 
tor. Starting with the 15 meter trap on the hot 


side of the antenna, turn the screw on the trim- 


mer capacitor slowly until the person at the rig 
detects a sharp dip in SWR. While tuning, hold 
the trap at the end away from the feed point to 
reduce the effect of your body on the SWR 
reading. You may need to go back and forth 
across the dip several times to be sure you’ ve 
reached the lowest SWR. 

Now, tune your transmitter on both sides of 
the design frequency, noting the changes in 
SWR. If your lowest SWR is above your de- 
sign frequency, tum the trimmer capacitor slight- 
ly clockwise to move the resonant frequency 
of the trap down. If your lowest SWR is below 
your design frequency, turn the trimmer ca- 
pacitor slightly counterclockwise to move the 
resonant frequency up. You will find that, once 
you have tuned near the dip, only the smallest 


- possible turn will be needed to center the SWR 


at its lowest point. Now repeat these procedures 
for the 15 meter trap on the “cold” side of the 
antenna. The reason this side is adjusted last is 
that trimmer caps on the cold side of the an- 
tenna will be somewhat less sensitive, allow- 
ing you to tune the dip in SWR easily. 

At the end of this adjustment the SWR should 
be 1.5:1 or less at the 15 meter frequency at 
which your transmitter is tuned. The bandwidth 
should be at least 200 kHz. Proceed in the same 
manner for the 20 and then 30 meter traps. It 
is not necessary that the trim caps on either side 
of the antenna for the same band be turned in 
proportional amounts. Their capacitance in 
combination will determine the final SWR 
achieved for a.given band, and obstructions and 
proximity to the ground may differ from one 
side of the antenna to another. 


If necessary, to adjust for minimum SWR 
for 40 meters, add 1/2" of wire at a time to the 
40 meter legs, if your lowest SWR is above 
your design frequency, and remove 1/2" of 
wire at a time, if your lowest SWR is below 
your design frequency. Or, if you wish, solder 
a female push-on connector to the ends of the 
40 meter legs and attach a 6" “pigtail” with a 
male connector. The pigtail can be trimmed in 
small amounts or removed as needed. 

For the 20 and 30 meter traps, it will be im- 
portant to decide where in the band you wish 
to operate, since their bandwidth will be small- 
er and SWR higher than for 15 or 40 meters. 
Our test antennas have nearly flat SWR for 15 
and 40 meters with 200 kHz bandwidths, and 
1.5:1 or less SWR for 20 and 30 meters with 
100 and 80 kHz bandwidths, respectively, when 
our antennas were positioned as inverted vees 
18 feet from the ground at the center and 10 
feet from the ground at the ends. 

Finally, we submitted our antenna to a pow- 
er test to determine how much RF our traps 
could handle. Using the Oak Hills QRP Pow- 
er Meter, we loaded the antenna at the design 
frequency on each band starting at 1 watt and 
increased power to 5 watts, noting any changes 
in SWR between these intervals. On all bands, 
no change in SWR was noted. Then our cu- 
riosity got the best of us, and we decided to 
see how “hardy” our traps would be beyond 
the 5-watt range. We switched to a higher range 
meter and increased power in 10-watt inter- 
vals to a maximum of 75 watts, but for short- 
er keydown times. As power was increased, 
SWR increased steadily, a little at the lower 
intervals, becoming excessive at the higher 
power levels, especially on the 30 meter band. 
Although these traps are pretty robust and ran 
“cool” with a full QRP gallon, we recommend 
you stay in the range of 5 watts. 

This four-band QRP antenna is lightweight, 
impregnable to the-elements, and can go any- 
where with the lowest obtainable SWR for a 
given location. Its construction will give you 
a lifetime of use and portability for those ham- 
ming vacations, Field Days, or motel QSOs, 
where high SWR can diminish your fun in the 


Footnote: 

1. Butterfly trimmer capacitors are avail- 
able from Mouser Electronics (Stock No. 
24PX030), 1-800-346-6873, at 85 cents each. 


6-32 nuts & 
star washers 


3/16th x 1-3/8 


eyeboit NA 


Figure 3. End piece and eyebolt assembly. 
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The Northern California QRP Club 


by Jim Cates WA6GER 


Welcome to NorCal, a group of, as of this 
date, some one thousand and fifty QRP en- 
thusiasts, started in Northern California (hence 
the name), but quickly spreading worldwide, 
with members in some 40 states and a dozen 
countries. 

NorCal was created in 1993. While its 
growth has been remarkable, there is no ef- 
fort being made for the sake of numbers 
themselves; rather, our interests focus on the 
promotion of QRP fellowship, by means of 
our monthly meetings, our club quarterly, 
and our club projects, such as the NorCal- 
40 and the Sierra, and the more recent Nor- 
Cal-40A. 


Equality, Not Structure 


Let me preface a description of our meet- 
ings by addressing the organization of the 
club itself. First and foremost, there are no 
officers or directors, nor is there any con- 
stitution or bylaws. Neither are there any 
dues; membership is free. That gets you on 
the mailing list and makes you eligible to 
participate in club projects. You don’t have 
to be a member to attend meetings, but if 
you want to receive the quarterly, that is $5 
dollars per year. 

Having no officers nor structure of any 
significance, every member is equal to ev- 
ery other one. This means that, for example, 
if you want a QRP net, start one. No per- 
mission or approval is needed from anyone. 
As a member of NorCal you have the au- 
thority to start and run an official club net. 
Same with name badges; if you want one, 
have it made. Any style or color you want. 
It is an official club badge. Want to have a 
NorCal QRP contest? Organize it, but make 
sure you get the rules to the editor of the 
quarterly in time for him to publish them. 

We like this lack of structure and ensuing 
equality. It avoids the usual club problems 
of personalities, politics, and factions, and 
at least one other pitfall of conventional club 
structure, tedious and boring business ses- 
sions at club meetings. 

Moreover, our egos donot require that the 
club even continue to exist, much less, flour- 
ish. If it continues to serve a need and car- 
ries its own weight through our meetings, 
the quarterly, and our club projects, that is 
fine; if not, then it ceases to exist. Dies, as 
well it should. 

As with any organization, however, there 
is a need for housekeeping. Three of us have 
volunteered to carry the major responsibil- 
ities. Doug Hendricks KI6DS, is editor of 
our quarterly, QRPp. Assisting him are Er- 
ic Swartz WA6HHQ, technical editor, and 
Mark Cronenwett KA7ULD, tidbits colum- 
nist. In addition, Steve Cates KC6TEV is 
awards chairman. Wayne Burdick N6KR is 
technical director, designer of NorCal QRP 
kits, and I am coordinator. 


The Meetings 


Our meetings are something else! Differ- 
ent, to say the least. We meet the first Sun- 
day of each month at the California Burger, 
in Pleasanton, California, at 11 a.m. local 
time, which follows the Livermore Club ham 
swap (only a couple of miles away). This in 
effect gives our members a “double pinochle.”’ 

These meetings feature no speaker, and 
no secretary’s or treasurer’s reports, because 


we don’t have any of these. Ergo: no busi- 
ness meeting! Instead, members bring what- 
ever is of interest to them and therefore of 
interest to other QRPers—an informal show- 
and-tell. These items are put on various ta- 
bles and members gather around, moving 
from table to table, asking questions, dis- 
cussing, eyeballing, even making careful 
hands-on examinations. If something is of 
sufficient interest, you sit down, stay as long 
as you want. Get up, 
check out the oth- 
er tables; talk to 
members. If you 
find a group of con- 
tinuing interest to 
you, join in. Spend 
the entire meeting 
there if you want to; 
otherwise, mill 
around and see ev- 
erything and meet 
everyone. As one 
member described 
it, our meetings are 
like the fun part of 
conventional club 
meetings, out in the 


“Our meetings 
are something else! 
Different, to say the least. 
These meetings feature 
no speaker, and no 
secretary’s or treasurer’s 
reports, because we 
don’t have any 
of these. Ergo: no 
business meeting!” 


type ads. The decision of the editor as to any 
or all is final. He does the work; he makes 
the call! 

Each issue is a mixture of technical and 
non-technical articles, ranging from the com- 
plex to the whimsical. Most are previously 
unpublished, but no article is reprinted with- 
out the permission of the author and publi- 
cation. The articles that are reprinted are 
those of interest to all QRPers, recognizing 
that not everyone 
has access to all the 
club bulletins and 
club journals. 
Members are en- 
couraged to sub- 
mit articles and tid- 
bits, and how-to 
hints. Writing skills 
are not essential, 
so don’t permit any 
negative opinion 
of your writing 
ability to deter you 
from submitting an 
article or hint, be 
it On operating, 
building, a prod- 


hallway or parking uct review or mod- 
lot after the formal ification—anything 
meeting is over. of QRP interest. 


This goes on for at least a couple of hours, 


Individual back issues are not available, 


usually more, and ends when everyone is | though annually we reprint the four issues, 


gone, often out into the parking lot, where 


spiral bound in cardstock covers, for $15, 


someone has set up a QRP rig and is on the | domestic postage included. For information, 


air. Hence, never a cap- 
tive audience; come 
early if you want, stay 
late, whatever your 
time and interests per- 
mit. 

Members seem sat- 
isfied with this format. 
But if we get tired of 
it, we will try some- 
thing else, maybe even 
quit coming. Chuck 
the whole thing. That 
is Our meeting philos- 
ophy as well as meet- 
ing format. 


QORPp 


ORPp is printed four times a year, in March, 
June, September, and December. It is 72 
pages long, and is bulk mailed 20 days pri- 
or to the issue date, to ensure timely arrival. 
It is sent in a sealed plastic bag to guaran- 
tee arrival in perfect condition. The more- 
or-less break-even cost is $5 for four issues, 
so that is the annual subscription rate. Cana- 
dian members pay $10, because their issues 
are mailed first class, and for DX, it is $15 
as their issues are air mailed. 

I should interject here to add that NorCal 
is a non-profit endeavor. If our cost estimates 
are low, then the deficiency is made up by 
the housekeepers. If there is an overage, the 
money is used to finance other club activi- 
ties, such as our bagging machine, research 
and development costs for our club projects, 
etc: 

QRPp’s 72 pages are one hundred percent 
QRP. There are no paid ads, although we do 
accept messages from both commercial and 
individual sources, as long as they are en- 
tirely QRP related, but there are no layout- 


“TI encourage you to 
become a member of 
NorCal... We’re mellow 
and laid-back, a super 
group of friendly and 
helpful hams, and 
perhaps...the last 
of the home-brewers?” 


write to Doug Hen- 
dricks KI6DS, 862 
Frank Ave., Dos Pa- 
los CA 93620. 

While on the sub- 
ject of checks, per- 
mit me to add here 
that any check to 
NorCal should be 
made payable to Jim 
Cates, not to NorCal. 
Our club has no bank 
account in its own 
name. It’s simply too 
much hassle, red tape 
and paperwork, not 
to mention a healthy 
fee. Instead, we use 
a separate sub-account in my name. It is free 
from both hassle and fees. 


Club Projects 


Our first club project was the NorCal-40, 
a small 40 meter QRP transceiver featuring 
a custom-designed case, silkscreened circuit 
board, QSK, RIT, AGC, and more. Nomi- 
nal output was 2 watts. The first run of 100 
kits sold in six weeks; demand was still great, 
so we did another hundred, and these sold 
in three weeks. By then we had moved on 
to our next club project, the Sierra, but in re- 
sponse to the still continuing demand, we 
ran a hundred partial kits. 

The Sierra is another design from the ge- 
nius of Wayne N6KR. It is a multiband 
transceiver expandable from 160 to 10 me- 
ters via plug-in modules. Modules were avail- 
able for 80 through 15, with boards avail- 
able for those who want to roll their own on 
these or other bands. We originally planned 
to do a run of 100 Sierra kits, but prepaid 
orders continued to come in; finally we cut 


the run at 120. 


Wayne then went to work to design an ~ 


SSB adapter for the Sierra, but this has been 
put on hold because we decided instead to 
do another run of NorCal-40 kits to accom- 
modate those members who had more re- 
cently joined and wanted one of these now 
classic QRP rigs. They have been written up 
in several of the ham magazines, both here 
and abroad, and new and renewed interest 
has been generated. So, Wayne went back 
to his breadboard and came up with an im- 
proved version, which we dubbed the Nor- 
Cal40A. It has better audio, AGC, enclo- 
sure, etc. We are doing a run of 200, and as 
of this date only a few are left. Most likely 
we will do another hundred. 

Next up is the Cascade, a QRP transceiv- 
er for the 75 and 20 meter bands; it is sin- 
gle-sideband! Watch for the announcement 
in QRPp. After that, we anticipate doing an- 
other run of Sierra kits, inasmuch as inter- 
est and demand continues. 


ARCI 


A word about ARCI, Amateur Radio Club 
International, our national organization. We 
encourage everyone to join and support it. 
The new member dues are $12 for one year, 
which includes your membership certificate. 
Thereafter, annual dues are $10 dollars. A 
very professional Quarterly is published and 


is well worth the annual membership fee. To» | 


join and subscribe, make your check payable 
to ARCI, and mail it to Michael Bryce 
WB8VGE, 2225 Mayflower, N.W., Massil- 
lon, OH 44647. 


Dayton 


Finally, let me speak about QRP activi- 
ties at Dayton. ARCI has a booth at the 
Hamvention center, sponsors at least two 
QRP forums, and has an evening hospitali- 
ty room at the Days Inn South, Dayton, where 
50 rooms are reserved. Each evening ev- 
eryone gets together in an informal atmo- 
sphere of QRP fun and conviviality, and on 
Saturday evening there is a banquet, the best 


I have ever attended for both fun and qual- — 


ity of the meal. 

Most of the kit manufacturers show up 
at the hospitality room, displaying their kits 
and products, and eager to answer any 
questions you may have. Also, the famous 
names in QRP are there, and they are equal- 
ly gracious and helpful. It’s just a whole lot 
of good QRP fun and fellowship. Having 
been there the past two years, I can attest 
that this is a worthwhile adventure; so much 
so that we are sponsoring a 1995 tour from 
the San Francisco area, to provide conve- 
niences and savings for our members in the 
local area. 

I encourage you to become a member of 
NorCal, an independent and unaffiliated club, 
one which marches to a different drummer. 
It’s a great group of QRP enthusiasts; to me 
the cream of the ham fraternity, not easily 
frustrated, nor frantic to be at the top of the 
pile. We’re mellow and laid-back, a super 


> 


group of friendly and helpful hams, and — 


perhaps...the last of the home-brewers? 
I will be glad to answer any questions: 


Jim Cates WA6GER, Coordinator, 3241- 


Eastwood Road, Sacramento, CA 95821; 
(916) 487-3580. RF ] 


More Buttons 


Last time, we were looking at the opera- 
tion of a modern, microprocessor-controlled 
walkie talkie. Let’s continue with that 
topic. 

When we left off, we were discussing re- 
peater offsets. Normally, you transmit on 
the repeater’s input (receive) frequency and 
listen on its output (transmit) frequency. Is 


_ there ever a time when you might like to 


listen to the repeater’s input receiver and 


transmit on the output? Believe it or not, 


yes. In particular, it can be very handy to 
listen to the input frequency when you want 
to see if you can hear another station di- 


_ rectly, even though the other station is trans- 


mitting through the repeater. The most com- 
mon use for that is to see if you’re in sim- 
plex (direct, repeaterless communication) 


_ range of another station. Say you’re going 


to a ham friend’s house, and he or she is giv- 


_ ing you directions over the repeater. For se- 


curity reasons, many hams don’t like to give 


~ out their exact street locations over repeaters; 


any thief with a scanner can listen in and 
know where to find some good equipment! 
So, as you start getting close, you. and your 


_ friend may begin checking the repeater’s 


input frequency to see if you can hear each 
other directly. After all, the chances of 
being heard on simplex by others are a great 
deal less than through a repeater. So, how 


_ do you go about doing this? 


Most HTs have a “‘reverse” button which 
transposes the transmit and receive fre- 


S quencies. If there’s a good, strong signal on 


the input frequency, you’ ll hear it. If the sig- 


nal is weak, pressing the “monitor” button 


on most walkies will temporarily open the 
squelch, without your having to disturb the 


- squelch setting. Some Icoms have some- 


thing slightly different. Their “monitor” but- 


_ton not only opens the squelch, it also re- 


verses the frequencies, enabling you to eas- 
ily check the repeater’s input frequency with 
just one keypress. That approach has a draw- 


_ back, though, because it prevents you from 


transmitting on the repeater’s output fre- 
quency, which the normal “reverse” button 
lets you do. Why the heck would you want 
to do that? 


At Close Range 


Although not nearly as useful as listen- 


_ing to the input frequency, transmitting on 


the output frequency occasionally has its 
purposes. Let’s say you and another ham 
are at close range, in your cars. You’re both 
talking with friends through a repeater. Of 
course, to hear each other, you don’t need 
to use the repeater, but the other friends 
would then be left out. But, suppose you 


_ need to tell the other ham to take a left turn 
_ at the rapidly approaching intersection, and 


_ the repeater is tied up with a long-winded 
panonotogue. What can you do? If you hit 
“reverse” and then start transmitting, your 
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close-range friend’s receiver will be “cap- 
tured” (overridden) by your nearby, strong 
signal, and he’!] hear you instead of the 
repeater, because you’re on the same fre- 
quency as its transmitter. Chances are, though, 
nobody else will hear a thing, and you won’t 
even interfere with other repeater users, 
because you’re not on the repeater’s input 
frequency and, at greater range, the repeater’s 
transmitter will override your weak signal. 
It’s not something you’ ll use every day, but 
it can help you out now and then. 


Thanks For The ... 


Memories. They’re the essence of what 
separates the old-style radios from today’s 
wonders. Why do we need them? Unlike 
CB, TV, and many commercial-services, 
ham radio isn’t “channelized” by govern- 
ment regulations. So, we don’t have a chan- 
nel 1, or 12, or whatever. That leaves us 
having to remember actual frequencies. Is 
that good? In many ways, yes, because it 
lets us optimize our use of the bands in ways 
which could be different from region to re- 
gion. But, it means we have to remember a 
lot more. Not only do we have to remem- 
ber the operating frequency, we also need 
to know the offset direction, offset amount 
(usually, but not always, 600 kHz), and per- 
haps a CTCSS tone frequency as well. If 
you only use one or two repeaters, that’s not 
so hard. If you live near many of them, 
though, it can get to be a nightmare. 

When memories first started appearing 
on HTs about 15 years ago, they held only 
the operating frequencies. The rest was your 
problem. CTCSS wasn‘t in amateur use then, 
so at least you didn’t have to think about 
tones. But, the offset and direction were 
often switch-controlled. I had such a radio 
about 10 years ago, and I can’t count the 
number of times I selected a new memory 
but forgot to change the offset switch, 
resulting in my calling and getting no 
response from the repeater. 

Thankfully, that’s all gone now. New ra- 
dios store everything. Heck, some of them 
even store the output power setting in mem- 
ory, so that the rig will automatically go to 
low power when you select the repeater down 
the street, thereby saving you battery pow- 
er. (Personally, I don’t care for that; what if 
you happen to be across town when you se- 
lect the repeater? After all, HTs are portable.) 


But How? 


Probably no other area of walkie opera- 
tion causes as much confusion as the 
entering and recalling of memories. Before 
you go thinking any snide “we Americans 
can’t even program our VCRs” thoughts, I 
must complain that the memory hassle is 
mostly the fault of the radios’ manufactur- 
ers. Software just isn’t their forte, and it 
really shows in this area. Some of the rigs 
have very arcane keypress sequences. To 


be fair, though, some others are pretty easy 
to program, once you get the hang of it. No 
matter which radio you have, though, the 
basic idea is the same. Let’s enter the data 
for a memory: 

First, select your operating frequency. By 
that I mean the frequency on which you will 
receive, not transmit. Let’s use 145.47 as an 
example, because it is in common use in 
many areas. If you’re currently in memory 
recall mode (which lets you select from pre- 
viously stored BREIPOKy, channels), go to VFO 
mode. If you're not sure how to do that, 
check the manual. Most rigs have a VFO 
button. Now, enter the frequency from the 
keypad. You may have to enter only the last 
four digits of the frequency, or you may need 
to enter more, depending on your radio. 
When the frequency is correctly entered and 
accepted by the rig, you should see some 
kind of indicator which lets you know that. 
On many HTs, the decimal point will come 
on when a frequency has been accepted. 
Once you’ ve got the frequency entered, see 
if there’s a small + or - on the display. That 
refers to the offset direction. If the radio has 
automatic offset selection, and it’s turned 
on, the indicated direction should be correct 
for your chosen frequency. In the U.S.A., 
repeaters below 147 MHz normally have a 
minus offset, and those above that frequen- 
cy have a plus offset. There are some 
exceptions, of course, but not many. If you 
don’t see the offset indicator, you may need 
to set the offset using the RPT, DUP or oth- 
er button dedicated to this function. Now, 
if there’s a CTCSS tone required on the 
repeater, enter it using your tone set button. 
Although some early microprocessor HTs 
used odd nomenclature for the tones, new- 
er ones show the actual tone frequency on 
the display. Simply turn the top-mounted 
dial knob until the correct frequency is dis- 
played. Then, get back to the VFO mode in 
whatever way your rig requires. Usually, 
you just press the tone set button again. Now, 
you have to go to another button to set the 
radio to actually transmit the tone! A small 
T should appear on the display. At this point, 
you should be able to key up the repeater 
and test your settings. Don’t forget to listen 
first, and always give your callsign when 
you key up; “kerchunkers” are not looked 
kindly upon by other hams or the FCC! 


Store It 


Once you know everything in the VFO 
is set up for proper operation, you’ re ready 
to put it all into a memory. Different HTs 
have various ways of selecting memory 
channels, but you generally have to go to 
memory recall mode and pick one. Doing 
that should not destroy your VFO settings, 
although you won’t see them on the display 
because the contents of the currently 
selected memory will be there instead. Once 
you ve selected an available memory, go 
back to VFO mode and then press M, MW, 
or whatever your radio uses to store mem- 
ories. That’s it. I know it sounds compli- 
cated, but it really isn’t so bad once you’ ve 
done it a few times. And, to use all that stuff 
later, all you have to do is go to memory re- 
call mode and select the memory channel 
you want. All the data will instantly appear, 
and you can just start talking! How much 
easier can it get? _ 

Well, by now you should be able to get 
your HT to the point where you can key up 
some repeaters and have a few QSOs. Next 
time, we’ ll look at more walkie functions— 
there are plenty more! Until then, 73 from 
KB1UM. 
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6 Meter 2 Element 

2 Meter 2 Element .... 
2 Meter 4 Element .... 
2 Meter 6 Element .... 
2Meter 10 Element... 
70 CM 4 Element... 
70 CM 7 Element .... 


70 CM 12 Element 


6 Meter 2Element 2Meter 4 Element 
2Meter 2Element 7O0CM 4Element 
2Meter 4Element 70CM_ 8 Element 
2 Meter J-POLE IN FIBERGLASS RADOME... ‘$49. 95 
220 Antennas also available 
Above antennas can be used for Sideband, Packet, Satellite, and ATV. 
For more info call or write: 


LIGHTNING BOLT ANTENNAS 


RD 2 Rt. 19 Volant, PA 16156 
(412)530-7396 FAX 412-530-6796 


QUICK, EASY, & COMPACT 


Flash cards *NOVICE thru EXTRA* 


theory Key words underlined. Over 
7,000 sets in use! For beginner, OMs, 


XYLs & kids. 


NOVICE $11.95 

vis SG AnemeS oi) 37 TECHNICIAN $1 0.95 
pate GENERAL $9.95 
a tne coer oo ADVANCED $15.95 
EXTRA $14.45 

Shipping 1-$3.00 
2 or more —$4.00 

CLUB DISCOUNTS 


A. Althe ends. 


Order Today! 
from 


VISSTUDY CARDS ea 
P.O. BOX 17377 fee! Por] 
HATTIESBURG, MS 39404 


CIRCLE 104 ON READER SERVICE CARDS 


ONIC 
COMPONENTS 


Whether you order 1 part or 
all 50,388... MOUSER stocks 
and...ships same day!! 


CALL... 


(200) 992-0943 


for your 
FREE 
CATALOG 


2401 Hwy 287 N. 
Mansfield, TX 76063 


MOUSER 


ELECTRONICS 


Sales & Stocking Locations Nationwide 


CIRCLE 64 ON READER SERVICE CARD 


MOUNTS & ACCESSORIES 


Extensions... 
Recommended 
for use with 


T2EXT (2") $2.95 
T4EXT (4") $4.95 
T6EXT (6") $6.95 


6” Pedestal 
Mount. Ad- 
justable with 
thumb screws. 
Triple black finish. 


$499 


for HT, Cellular Phone, 

or Scanner. Attaches to 

the AMPS plate of the TPM6 

or similar mounts. Securely holds 
portables from 1.375" to 2.875" wide. 


TRANSEL 


Be Teun. oss 


MADE iM USA 


123 EAST SOUTH STREET 
HARVEYSBURG, OHIO 45032 
(800) 829-8321 FAX:(513) 897-0738 


Add $5.00 S&H on All Orders! 
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Walking-Stick Yagi? 
| Hold it in your hand—it's a walking stick 
| made of aluminum with rubber ends. But in- 
side are all the elements of a 4 element yagi thal 
‘oes together in 2 minutes. Ready for the T- 
Hunt. Keady to get your = out of a hole 
into the repeater. No little bits to drop and get 
lost. a eB clean and tight and tough. 
2meters $79, 70 cm $49. Weighs only 1 Ib. 
Add $6 Shipping & Handling. Info $1. 
Antennas West 
Box 50062-S Provo UT 84605 


Order HotLine 
801 373 8425 
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Pocket Morse | 
Code Trainer 


Learn Code Faster & Easier 
Better than code tapes 

Take it anywhere to practice 
Ideal for beginners to advance 


Features: 
* Code rates from 3 to 31 wpm Only 
* Plays standard or Farnsworth. $29.00 
* Dimensions 1" x 3.8" x 2.4" 
* Runs 40 hr on one 9v battery 
3 Modes of Operation 
1. Continious fresh random code. 
( selectable letter groups, ie A-Z, 0-9, and more) 
2. Random code practice test. 
( Check your accuracy against the answer key) 
3. Interactive training mode 


Deluxe Pocket 


Morse Code Trainer 
6 Modes of Operation $49.00 


The deluxe unit has 3 additional modes 
4. Continious newly generated QSO. 
( New QSO are generated everytime) 
5. Practice code exams just like the real 
code test. (incl. answer key to check accuracy) 
6. Continious random words 
Computer Aided Technology Visa&MC, Add $5 S&H 
10132 Monroe Dr., Dallas, Tx 75229 PH 214-350-0888 


CIRCLE 276 ON READER SERVICE CARD 


24 JUNE 1995 


QRP Soijar Power 
Mike Bryce, 2225 Maytiower NW, Massillon, Ohio 44647 


I’ve talked before about fixing your own 
equipment. But, I’ve never gotten around to 
telling you how to get the suspect part or parts 
off of the circuit board. This month, we’ ll tack- 
le the problem. 

First, I’m going to assume that you have 
found the defective part, and without question 
feel it is the cause of all your trouble. Unless 
you’re working on an antique radio with ter- 
minal strips and solder lugs, you’ ll find the 
part mounted on a printed circuit (PC) board. 
To make matters more difficult, almost all of 
the PC boards used in today’s gear are double- 
sided. This means there is a top foil and a bot- 
tom foil. To connect the two sides together, 
the holes have a micro-thin plating deposited 
inside. This is known in the PC board world 
as “plated-through holes.” 

When you solder a part onto a board that 
has plated-through holes, the solder is wicked 
up into the hole and onto the top of the board. 
This generally improves the connection with- 
out relying on the plating alone. The only trou- 
ble with this is that now you have solder on 
both sides of the PC board. And that makes 
removing a bad part rather interesting. 

If you have the money, a special desolder- 
ing tool with a vacuum source will literally 
suck the solder out of the holes. The parts then 
just fall off the board. However, most of us 
can’t afford a desoldering station, as they cost 
upward of $500-$1800, depending on options. 
(I have a home-made jobbie, but that’s for an- 
other time.) 

Removing a part from a double-sided PC 
board requires some special tools, which ev- 
ery ham should have in his or her shack. Here 
are the basic requirements. You’ll need.a high- 
wattage iron. It’s best to use a 35- to 45-watt 
iron. Nothing less will do. The higher wattage 
irons produce much more heat than the small 
wattage irons. They are then able to melt the 
solder quickly on both sides of the PC board. 
Too much heat for too long will cause the PC 
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board’s copper traces and pads to loosen from 
the board material. That’s something you don’t 
want to do! 

You will also need some “solder wick” or 
other desoldering braid. There is a special flux 
inside the braid, along with the copper, that 
causes the molten solder to wick up into the 
stuff. 

Make a raid on your wife’s sewing box and 
make off with a stainless steel sewing needle. 
These make excellent probes, as the solder will 
not stick to the stainless steel. 

With tools in hand, it’s time to get down and 
start yanking out parts. I hope at this stage you 
feel confident enough to have the suspect part 
identified and ready to pull. Nothing will 
ruin a perfectly good troubleshooting session 
like removing a good part. So for the sake of 
example, let’s say we have found the problem 
to be an open diode. Here’s how to get the guy 
off of the PC board while still remaining sane. 

First, either cut him in half, or cut one lead 
as close as possible to the body of the com- 
ponent. You want to have as much lead left in 
the PC board as you can. With a needle-nose 
pliers, pull up the longer end of the dead com- 
ponent. From the bottom side of the PC board, 
use your soldering iron tip to remove as much 
solder from the pad as you can. Don’t worry 
about getting the solder off of the top side; just 
work on the bottom side of the board for now. 

After you have sucked up as much solder 
with the wick as you can, take your soldering 
iron and place the tip on the lead of the dead 
part, as close to the PC board as you can get 
without touching the board. Gently pull on the 
lead of the component, and as soon as the sol- 
der becomes liquid, yank the part out. Now, do 
the same with the other side of the part. Do you 
see now why we need the long leads? You must 
have something to grab onto with your pliers. 

With a little luck, you’ll have the diode out 
of the circuit board. But, there’s still solder 
hiding in the holes. You can try and use the 


solder wick to suck out the holes, but I’ ve found 
that it’s almost impossible to get the solder out 
without some sort of suction. So pick up the 
stainless steel needle with your pliers, and place 
it on the center of a hole on the top side of the 
board. Heat the needle with the soldering iron 
while gently pushing down against the solder- 
plugged hole. Since the molten solder won’t 
stick to the stainless, the solder will be pushed 
out the other side. This opens up the hole, leay- 
ing it free of solder. Do the same on the other 
hole. The trick in this process is the soldering 
iron—it must be hot, to get the job done as 
quickly as possible. 

If you really feel bold, here is a modifica- 
tion to the above process. Instead of using the 
stainless steel needle, you can use the lead of 
the replacement part! You have to act fast, as 
the solder will grab hold of the lead in a sec- 
ond. It takes practice, but you can heat up the 
lead of the new part and push it though the 
board. Bend the part over and then do the same 
with the other lead. 

ICs and transistors, on the other hand, Te- 
quire a bit more gore and cutting. ICs are best 
removed by first cutting the leads away from 
the chip at the chip itself. Don’t clip the leads 
off at the board; there’d be nothing left to get 
a grip on! Of course this method, as you can 
see, destroys the IC. Really make sure you 
want to remove it before hacking away with 
the side cutters! : 

After the body of the IC has been cut away, 
pull out each and every pin. Clean the holes 
with the needle, and install the new part. 

Transistor are done in the same way. Cut the 
leads off as close to the body of the transistor 
as possible. Pull out the leads, clean the holes 
and install the new part. 

If you’re not sure of the fix, and you don’t 
want to install a new part on the circuit board, 
here is a quick service bench tip. Tack solder 
the part on the top side of the board to the holes 
before you clean them out. This way, if the re- 
placement part does not fix the problem, you 
don’t have to redo all the steps to insert an- 
other part. This only works with components 
with three or fewer leads. You can’t really do 
this with an IC, although I’ ve tried. 

After you have installed the new part, go 
over the circuit board with a flux remover such 
as denatured alcohol. Desoldering leaves a 
large amount of flux on the PC board. Not on- 
ly does this stuff look nasty, but may cause 
some problems down the road. 


Radio Fun 


Radio Fun. 


Radio Fun 


The first and only magazine written especially 
for the newcomer to amateur radio. | 


Radio Fun is packed full of information to help you get more fun out of amateur radio. Basic “how- | — 
to” articles will get you up and running on packet, ATV, RTTY, DXing, and the dozens of other | — 
activities that make amateur radio such a great hobby. You’ll get equipment reviews geared toward the | 
newcomer. We’ll help you upgrade to a higher class license with monthly columns designed to teach 
you what you need to know in a fun and exciting way. You’ll find it all, and more, in the pages of 


Don’t wait another minute. Subscribe today for only $12.97 for one year. That’s 12 issues of the only ham 
magazine that is geared especially for the newcomer, or any ham who wants to get more fun and excite- 
ment out of amateur radio — Radio Fun! 


12 issues—$12.97. Call 1 800-677-8388 | 


An Antenna and a New Product 


One of my favorite antennas over the years 
is the inverted-vee dipole. One reason why 
I’ve liked that antenna is that it performs 
almost as well as a half-wavelength dipole, 
but takes up a lot less real estate, and requires 
only one mounting point. This month we’ll 
take a closer look at this old-time favorite. 

First, though, we need to be certain of our 
terminology. The term “inverted-vee” is 
actually used for two different antennas. The 

_ “other” inverted-vee antenna is a kin to the 
multiple-wavelength longwire and rhombic 
antennas. That inverted-vee takes up a lot 
more room than a half-wavelength dipole, 
but provides some gain in the bargain. The 
“inverted-vee dipole” that we are discussing 
is basically a half-wavelength dipole with 
the center mounted to some structure, and 
the ends drooped towards the ground. 

Figure 1 shows the schematic for the 
inverted-vee dipole antenna. Like the regu- 
lar half-wavelength dipole, it consists of two 
radiator elements (“A” and “B’”’) fed in the 

center by coaxial cable. Although 75-ohm 

coaxial cable is the standard used for this 
antenna for a lot of years, there may be sit- 
uations where 52-ohm cable is a better 

_ impedance match. You can check it out with 

_ an antenna impedance bridge, noise bridge 

_ or other such instrument (see my Practical 
Antenna Handbook—2nd Edition, TAB/ 

_ McGraw-Hill, 1-800-233-1128, or Uncle 

_ Wayne’s Bookshelf). In any event, if the 

- impedance is closer to 52 than 75 ohms, 

neither cable will usually result in a 

mismatch of monumental proportions. 
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The. overall length of the antenna’s ele- 
ments (A + B) is found experimentally by 
cutting and trying. The usual method is to 
make the length about six percent longer than 
for a half-wavelength dipole, and then trim 
from there. That means that the overall length 
of A + B will be: 


498 


(A+B) est = reaver 


Equation | 


Where: A + B is in feet, and frequency is 
in megahertz. For example, a half-wavelength 
dipole antenna cut for 7.2 MHz would be 65 
feet long (overall), but for an inverted-vee 
dipole it would be 498/7.2 = 69.2 feet long. 
Each element (“A” and “B”) is exactly 
one-half the overall length, or 32.5 feet for 
the standard half wavelength dipole and 34.6 
feet for the inverted-vee dipole. 

The ends of the radiator elements (“A” 
and “B”) can be drooped as close as neces- 
sary to the ground, but should not contact 
the ground. The same kind of end insulators 
and rope supports as used on regular dipoles 
can be used to anchor the ends to the ground 
supports. Those ground supports can be stakes 
in the ground, the corner of a building, a tree, 
pole, fence, or whatever else would support 
it. The best results are ideally obtained with 
wooden or plastic stakes driven into the 
ground in such a way that the antenna is away 
from all other conductive objects other than 
the ground. But then again, if an “ideal” 
situation existed, you would probably have 
space to put up a regular dipole. 

The drooped ends of the inverted-vee dipole 


Feedpoint 


To Xmtr/Revr 


Figure 1. Inverted-vee dipole. 


Photo A. MFJ-9420 TravelRadio 20 meter SSB transceiver. 


are at a high impedance, so even moderate 
power levels can create high voltages at the 
tips of the antenna. Care for safety issues is 
a must! Don’t install the antenna if children, 
guests, passersby, pets, and things that go 
bump in the night can be harmed by the 
zzzzzttt! of a high voltage RF burn (they can 
sue you, after all, even if they are trespass- 
ing). ; 
Another safety warning is also in order. I 
know people get tired of hearing me say it, 
but don’t ever install any antenna by tossing 
the wire elements over a power line. I know 
how tempting it can be when it’s seemingly 
the only way, but the results can be fatally 
tragic! Every year we seem to hear one or 


more stories of a ham operator or SWL who 


was killed when he or she 
tossed a wire antenna ele- 
ment over an AC power line. 
It will happen . . . this is no 
Joke! ; 

Also, don’t install the an- 
tenna such that a failure that 
brings the antenna down will 
cause it to contact the pow- 
er lines. A broken wire, when 
| wind-whipped, can go places 
you may not have thought 
about . . . so think about it 
as you plan the installation, 
not as you call the insurance 
adjuster or your lawyer. 

The inverted-vee dipole 
should be installed with an 
angle of greater than 75 
degrees between the ele- 
ments, with angles of greater 
than 90 degrees being best. 
I know it’s not always pos- 
sible to do this (I’ve had 
some real acute angle 
inverted-vee dipoles, not 
from choice but from the 
configuration of rented 
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reali estate!), but at least try. 

Once the inverted-vee dipole is installed, 
measure the VSWR up and down the band 
(some of those modern SWR analyzer 
instruments will do that without making a 
lot of QRM, by the way). If the resonant 
frequency, as indicated by the minimum point 
on the VSWR-vs-frequency curve, is lower 
than the desired frequency, then the antenna 
is too long; trim a little off each end and 
remeasure. Do this until the antenna is “right 
on,” or at least as close as you can get it. 
Similarly, if the resonant frequency is high- 
er than desired, then the antenna is too short; 
lengthen it or live with it. Unfortunately, 
adding a little is a bit harder than trimming 
some off . . . that’s why Equation 1 is con- 
servative on the “too long” side. 

Length calculations for the inverted-vee 
dipole and a lot of other antennas can be done 
using the Antlers for Windows software. It 
is available from me at P.O. Box 1099, Falls 
Church, VA, 22041, for $30. I also have an 
operational amplifier linear IC circuit 
values calculator called Op-Amp Calculator 
for Windows for $30, and FilterMaker for 
Windows for $20. 


A New Product 


Just as this column was being prepared a 
new product announcement arrived from 
MFJ Enterprises, Inc. [POB 494, Missis- 
sippi State, MS 39762; phones 601-323- 
5869 (voice) and 601-323-6551 (FAX)]. It 
is the model MFJ-9420 20 meter SSB Trav- 
elRadio (Photo A), a 20 meter SSB transceiv- 
er, which sells for $219.95. It will work from 
either ordinary D-cells, size-D NiCd recharge- 
able batteries, or a 110-volt AC wall adapter. 
The 79420 looks like a handy thing to drop 
in the luggage if you’re going away for more 
than a day or so, and don’t want to be cut 
off from hamming (take an antenna, by the 


way). 


Until next month. . . 73. 


Ammunition for the PTA 


The most important rule to remember when 
you are attempting to convince administra- 
tors to have a ham radio program in a school 
is to be prepared with a well-organized pre- 
sentation. I will shortly be devoting a column 
specifically to help you in the upcoming fall 
term when you approach the principal of a 
school. In the meantime, if you can make use 
of a letter written by my principal to other 
school administrators, highlighting the ad- 
vantages of amateur radio in a classroom, 
please drop me a line and I will send it right 
out to you. 

I now propose a back-door approach which 
has always proven to be highly successful. 
The Parent Teacher Association is that hard- 
working group of parents in most schools 
across the country which helps to support all 
the worthwhile projects that are not well fund- 
ed in the school.'They are dedicated to im- 
proving the quality of life within the school 
for the children. Most evening meetings of 
these parent groups are attended by the same 
people. The organizations are therefore always 
looking for interesting and exciting speakers 
who can rouse some of the other folks to get 
out of the house to attend the meetings. 

Even before you take your brilliant idea for 
a ham radio program to the administrators, 
you might choose to go this route. If you are 
a member of a local radio club that wants to 
set up the program as a club or as an after- 


whats 
next? 


by Carole Perry WB2MGP 


school activity, choose the most lively speak- 
er in the group to volunteer to do a presenta- 
tion at the PTA meeting one evening. Give 
out lots of handouts about the value of ham 
radio to young people. The ARRL Education 
Department will be happy to supply you with 
the appropriate fliers and materials. Write to 
them well ahead of time and explain what you 
need the materials for. 

After the culmination of a recent cultural 
exchange on the radio between my students 
and the children on the remote islands off the 
coast of southern Maine, a PTA mom and her 
daughter wrote me the following letters. Mrs. 
Kessler asked me to make her letter available 
to anybody who was interested in convincing 
parents of the benefits of a ham radio class in 
a school. I will submit for your perusal the 
highlights of two letters which I will be hap- 
py to send to anyone for reproduction to be 
given out at a demonstration for parent groups. 
You will find that the parent groups are very 
often extremely influential when it comes to 
presenting new ideas to the school principal. 
They are terrific allies to have when you fi- 
nally approach the administration. 

“Dear Ms. Perry: 

“T am a parent of eighth-grader Jessica 
Kessler who is in your ham radio class at In- 
termediate School 72. I want to thank you for 
the excellent experiences you are providing 
the children with through the radio. My daugh- 
ter is participating in something she never 
would have been exposed to, had it not been 


for the ham radio pro- 
gram at our school. It 
may only be a minor 
track subject for her, but 
since the very first day 
she has been very ex- 
cited about this. 

“T think it is won- 
derful that she has been 
in touch with so many. 
different kinds of peo- 
ple, including the Nava- 
ho Indians, children in 
Frenchboro, Maine, as- 
tronauts, and citizens all 
across the United States. 
Jessica now corresponds 
with a youngster she 
met on the ham radio 
from.‘ Frenchboro, 
Maine. Through this let- 
ter writing and com- 
municating on the air 
she has learned that people live various lives, 
from a one-room school house to an Indian 
Reservation, or by just being wheelchair-bound; 
it’s all so different from her own daily life. 

“By allowing her to talk to these people on 
the ham radio you have put her in contact with 
people who have touched her life in many. 
ways. She has been exposed to things that, as 
a parent, I could never really teach her. I think 
this is invaluable for her growth as a human 
being. Learning from a book is fine, but the 


Photo B. Every few weeks we send out packages of souvenirs, videotapes of our school and families, 
and scrapbooks to other schools that we speak with on the air. 
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Photo A. Eighth-grader Jessica Kessler loves to — 
with people from all over the world. 


hands-on experience she has received in your ~ 
class is something that will be with her for - 
the rest of her life.” 

Mrs. Kessler’s letter goes on to onthe oe 
the “worldliness” that ham radio contacts have 
brought into her daughter’s life. Not to be out- 
done, Jessica sent me a letter too. The fol- 
lowing excerpts will give other parents some 
insight into the benefits of a radio class as 
seen through the eyes of a teenager in the eae 
gram: 

“My name is Jessica Kessler and I am proud 
to say I am a student in Ms. Perry’s ham class. 
Through her, I have been able to talk and cor- 
respond with people from all over the world, 
including my new friend, an eighth- grader 
from Frenchboro Island in Maine. 

“T love walking into her room because it is 
always filled with excitement, whether it is 


talking to Brother Joe AC1U in Marrero, 


Louisiana, or with Gary KB7PXI at the Sun 
Valley Indian School in Arizona, or with Jim 


N4MDC in Maine; there is always somebody 
we all enjoy speaking with who is happy to be 
speaking with us in Staten Island, New York. 

“Tt seems that every few weeks we are send-— 
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ing out packages to these other schools filled — 


with stationery items, books, scrapbooks about 


New York City, videotapes of our school, our 
homes and families, and samples of different 
New York ethnic foods. Speaking of food— _ 


4 


E 


no one will ever forget when Jim sent us six — 


live Maine lobsters, which we cooked and — 


thoroughly enjoyed eating in school. 


“So, as you can see, I enjoy just being in- 


cluded in everything. There is not a day when: 
I go home where I don’t mention something 


that we did in Ms. Perry’s class. J think this. 3 
is a fun, educational experience for me. I will a 
miss the room with all the QSL cards when I A 


graduate this June.” 
How can a principal or group of parents re- 


sist such poignant statements? Get in touch | 


with me for copies: P.O. Box 131646, ae 
Island, NY 10313-0006. 


: 
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| Ham Sets Tune In the Weather 


Most newly licensed ham operators get start- 
_ ed on 2 meters. But soon these operators want 
a taste of worldwide skip, and may ultimate- 
ly purchase a high frequency transceiver to 
_ listen in on all the action. Some high frequency 
_ sets also incorporate the no-code Technician 
_ band of 6 meters, 50 MHz-54 MHz, and this 
‘: "allows the newcomer to see all the excitement 
when band conditions open up for skywave 
communications. 

The brand-new high frequency mini-mo- 
_ bile SSB from Alinco also incorporates the 
_ 50 MHz band, plus general coverage. Ken- 
i wood, Icom, and Yaesu also market high fre- 
~ quency transceivers with general coverage re- 

| ceive, plus the included 6 meter band. 


| ‘ Finding Weather Facsimile 
: Transmissions 


| 3 Down on the worldwide frequencies be- 
tween 3 MHz and 30 MHz, there is a lot more 
out there on the airwaves than just ham radio, 
| shortwave broadcasting, and the WWV time 
| ticks. Just above and below each amateur ra- 
dio band are maritime allocations for ship and 
_ shore radiotelephone and radio data commu- 
_ nications. And within this range of frequen- 
| cies are specific channels for powerful shore- 
| side weather facsimile transmissions. 
__ These powerful weather facsimile trans- 
__ missions can easily be decoded with a simple 
- $100 computer program that will give you a 
weather facsimile picture just as detailed as 
what you might see on your evening news 
channel. 
The following stations transmit weather fac- 
simile signals on a daily basis: 


(| 
ia. 


ia 


Station Location Callsign 
British Columbia CKN 

| Nova Scotia CFH 

| Egaluit, NWT VFF 
Mobile, Alabama WLO 
Alaska Unknown 
Kodiak, Alaska NOJ 
San Francisco, CA NNM 

| Boston, MA NIK 

Massachusetts NMF 
Great Lakes WLC 
Nebraska, USA Unknown 

| Norfolk, Virginia NAM 


Your simple home computer, a $100 weath- 
er FAX program, and the associated program’s 
-232 analog-to-digital plug, along with your 
shortwave HF receiver, is all you need. If you 
on’t have a big ham set, you can easily re- 
ceive these powerful signals on a portable 
ortwave set with SSB capabilities from Ra- 
dio Shack, or the Grundig Yacht Boy avail- 


upgrade... 
a 

don’t stop 

now 


by Gordon West WB6NOA 


able at all West Marine stores throughout the 
country. 

The computer program will decode the 
twice-a-second sweeping sounds into a weath- 
er chart that will take 10 minutes to unfold 
before your eyes. The detail of the weather 
chart depends on the clarity of reception, and 
a simple dipole and tuning into the right sta- 
tion will give you outstanding success. If you 
can clearly hear the twice-a-second sweeping 
sound on your shortwave or ham set now, you 
know that the weather facsimile picture will 
come in clearly as soon as you get the weath- 
er FAX program and hook it into your home 
or laptop IBM PC-type computer. 


What You’ll Receive 


Here’s a sampling of what you might pick 
up over a one-hour broadcast: 

¢ Full disk satellite imagery of the world 

¢ Close-in satellite imagery of the United 
States 

¢ Very close-in satellite imagery of your 
state or coastline 

¢ 500 millibar jet stream analysis and prog- 
nosis 

¢ Ocean sea state prognosis and forecast 

¢ 48-hour weather prognosis 

The software converts the sweeping tones 
into digital information that is decoded by 
your computer. Low tones will read out black, 
medium tones as gray, and the highest tone as 
white. At the beginning of satellite imagery, 
you will hear 10 seconds of sweeping tones 
that sound a little bit like a police siren yelp 
call, going from low to high. When your com- 
puter decodes these sounds, you will see a test 
pattern gray scale going from black to white 


Frequency in kHz; Times 
4264.3, 6452.3, 12749.3 
- Continuous 
4269.2, 6494.6, 10534.2, 
13508.2; Continuous 
7706.3; Every few hours 
6850.2, 9155.7 
Continuous 
7396.2, 10663.2; 
Day and evenings 
4296.2, 8457.2; Various 
4344.1, 8680.1, 12728.1, 
17149.3; Day and night 
8500.2, 12748.2; Various 
6348.6, 12748.2; Various 
5896.7; Every 4 hours 
10574.2, 11118.2, 15679.2 
Various 
8078.2, 9316.2, 10863. a, 
15957.2, 18484.2; Continuous 


on the top of the picture. If you can count eight 
distinct gray shades, you have an OK system 
with fair reception. If you count 12 shades of 
gray, you have a good system with good re- 
ception. If you can count up to 17 shades of 
gray, you have a superb system and excellent 
reception. 

Interference to the incoming signal will 
look like momentary horizontal streaks across 
the picture. Try to identify the interference, 


Photo A. Your HF si set can be a great shortwave receiver for wenilies 
facsimile stations. 


and make sure it doesn’t come on when you 
are receiving each 10-minute weather FAX 
shot. 

Tune in the weather facsimile station clos- 
est to where you are located. Those of us on 
the West Coast look at reports from the sta- 
tions in British Columbia and San Francisco. 
On the East Coast, Boston and Norfolk give 
you continuous weather charts and satellite 
imagery. 


The Software 


The weather programs are available from 
two manufacturers: Software Systems Con- 
sulting (615 S. El Camino Real, San Clemente, 
CA 92672; 714-498-5784) and AEA (2006 
196th St. SW, P.O. Box 2160, Lynnwood, WA 
98036; 800-432-8873). Both systems sell for 
around $100 “street price,” and take only a 
few moments to install on your computer and 
hook into your shortwave set. I have found 
most recently that the AEA Weather FAX III 
is more easily installed by the computer illit- 
erate (that’s me!) than the SSC software, which 
is now Version 7 and truly designed for the 
computer-knowledgeable operator. Both sys- 
tems produce outstanding imagery which you 
can print out on a laser printer, print out with 
fair success on a dot matrix printer or, best of 
all, store on the hard drive or on disk and view 
your weather reports right on the screen. 

The AEA Weather FAX III also gives you 
capabilities to decode Morse code, and this 
lets you get in some code practice while you’re 
waiting for the next weather schedule to be- 


SFC. ANALY 
Fb, G4, +a 
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Photo B. A weather facsimile picture 
received on a home computer and 
shortwave receiver. 


gin reading out on the tube! The AEA Weath- 
er FAX III decodes Coast Guard weather NAV- 
TEX broadcasts, too, plus amateur radio dig- 
ital modes like RTTY and AMTOR. 

So why not hook up some additional capa- 
bilities to your high frequency transceiver or 
shortwave set, and pull in the weather with 
your laptop or home computer? 


Photo C, Weather charts and satellite imagery have best definition on a com- 
puter screen. Printing out a weather FAX image will cause a slight decay in 
‘ the picture’s resolution. 
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fix things, so if it doesn't work, say so. 


Radio Fun [iileletincayl sen 


Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest to try 
and dump it, but you know you'll get a far more realistic price if you have it out where 30,000 
active ham potential buyers can see it, rather than the few hundred local hams who come by 
a flea market table. Check your attic, garage, cellar, and closet shelves and get cash for your 
ham and computer gear before it's too old to sell. You know you're not going to use it again, so 
why leave it for your widow to throw out? That stuff isn't getting any younger! 

The Radio Fun Flea Market costs you peanuts (almost)—comes to 25 cents a word for indi- 
vidual (noncommercial) ads, and 80 cents a word for commercial ads. Don't plan on telling a 
long story. Use abbreviations, cram it in. But be honest. There are plenty of hams who love to 


Make your list, count the words, including your call, address and phone number. Include a 
check or your credit card number and expiration. If you're placing a commercial ad, include an 
additional phone number, separate from your ad. This is a monthly magazine, not a daily news- 
paper, so figure a couple of months before the action starts; then be prepared. If you get too 
many calls, you priced it too low. If you don't get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right, and maybe 
you can help make a ham newcomer or retired old-timer happy with that rig you're not using. 

Send your ads and payment to Radio Fun Flea Market, Joyce Bocash, 70 Route 202 N, 
Peterborough NH 03458, and get set for the phone calls. 


activities calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
NH 03458. We’ll print as many as space allows, on a “first come-first listed” basis. 


ANNOUNCEMENT 

SAULT STE. MARIE, ONT CANADA The Cana- 
dian Ladies ARA is pleased to announce a new cer- 
tificate - Certificate #4, which is a Ten DX Contacts 
Certificate. Open to all YLs and OMs. All QSLs dat- 
ed Jan 1, 1990 or later may be counted. For more in- 
fo, please contact CLARA Certificate Custodian, Di- 
ane Ernst VEIYL, RR#1 Maplehill Dr., Big Bras D’or, 
C.B., Nova Scotia, BOC 1B0. 

JUNE 4 

EVANSVILLE, IN The Tri-State ARS will hold 
the Evansville Hamfest/Computer/Electronics Show 
starting at 8 AM at Vanderburgh County 4-H Fair- 
grounds, Hwy. 41 & Boonville-New Harmony Rd., 3 
miles north of Evansville. Commercial vendor setup 
at 6 AM; Flea Market setup at 7 AM. VE Exams. Talk- 
in on 147.15 MHz (+600 kHz). Contact Brian Esche, 
2741 Shady Hollow Trail, Evansville IN 47715. Tel. 
(812) 473-5602 eves. 

JUNE 17 

BANGOR, ME The Pine State ARC will hold the 
“Bangor Hamfest” 0800—1300 hrs at Herman Ele- 
mentary School. Talk-in on 146.34/.94 and 146.52 sim- 
plex. There are 3 campgrounds and many motels with- 
in 5 miles of the Hamfest. Contact Roger W. Dole, RR 
#2 Box 730, Bangor ME 04401; Tel. (207) 848-3846. 

DUNELLEN, NJ Raritan Valley RC “95 Ham- 
fest” will be held at Columbia Park, 7 AM-2 PM. Talk- 
in on 146.625 rptr, 146.520 simplex. Contact John 
Manna WA2F, (908) 722-9045, or Bob Pearson WB2CVL, 
(908) 846-2056 before 8 PM. 

LANCASTER, PA A Computer, Electronics Show, 
and Hamfest will be held at Centerville Jr. H.S., 865 
Centerville Rd, 9 AM-2 PM, by the Red Rose Repeater 
Assn, Talk-in on 147.015+ and 449.575-. Vendors, con- 
tact Mark Walton, (717) 560-2321; FAX (717) 560- 
2920. 

MIDLAND, MI The Midland ARC will hold their 
20th annual Hamfest at the Midland Nat’l. Guard Ar- 
mory 8 AM-1 PM. VE Exams. New and used amateur 
electronics and equipment. Talk-in on 147.00+ Mid- 
land. Contact MARC Hamfest, P.O. Box 1049, Mid- 
land MI 48641. Please SASE, or call (517) 832-3053 
eves. and wknds. 

JUNE 18 

CAMBRIDGE, MA A Flea Market will be held 
9 AM-2 PM at Albany and Main Sts., by the MIT Ra- 
dio Soc. and the Harvard Wireless Club. For reserva- 
tions/info, call (617) 253-3776. Mail advance reser- 
vations before June 5th to WIGSL, P.O. Box 397082 
MIT BR., Cambridge MA 02139-7082. Talk-in on 
146.52 and 449,725/444,725 pl 2A WIXM/R. 

MUNSTER, IN The Lake County ARC will hold 
their 23rd Annual Dad’s Day Hamfest at the Lake 
County Fairgrounds in Crown Point IN. Setup at 6 AM, 
open to the public at 8 AM. VE Exams at 9 AM. Talk- 
in on 147.000(+). Contact John Gianotti KF9GW, 1513 
Camellia Dr., Munster IN 46321. Tel. (219) 922-1065. 
JUNE 18-25 

CERRITOS, CA Yaesu U.S.A. will sponsor “DX- 
Caribe Cruise “95”, the second in a series of Amateur 
Radio theme cruises. Grid Square Itinerary: FK-42 
Aruba, June 16, 17, 18; FK-53, 63, 74, 84, 85, 95 Dom- 
inca, June 19/June 20; FK-95, 94, 93 Barbados, June 
21; GK-03, FK-93 Martinique, June 22. For cruise in- 
fo, contact Landry & Kling, Inc., 1390 South Dixie 
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Highway, Suite 1207, Coral Gables FL 33146. Tel. 
(800) 448-9002. Inquiries from outside the US may be 
directed via FAX to Landry & Kling, (305) 661-0977. 
Operations will be mobile from Dolphin Cruise Line’s 
S.S. Ocean Breeze, and DX-pedition style from beach 
locations. 

JULY 4 

HARRISBURG, PA The Harrisburg RAC will 
hold a Hamfest at Bressler Picnic Grounds 8 AM-1 
PM. Setup and tailgating at 6 AM. NO overnight camp- 
ing. All vendors must collect PA sales tax. Talk-in on 
146.76/.52. For table reservations, contact Tom Hale 
WU3X, Box 418, Halifax PA 17032; or call (717) 232- 
6087 for info. 

JULY 27-30 

COLORADO SPRINGS, CO The Central States 
VHF Soc. will hold its annual conference July 27-30. 
Papers for inclusion in the conference proceedings, or 
for presentation at the conference are hereby solicit- 
ed. Deadline for papers is early May, 1995. For info, 
please contact Hal Bergeson WOMXY, Program Chair- 
man, 809 East Vermijo Ave., Colorado Springs CO 
80903. Tel. (719) 471-0238. 

SPECIAL EVENT STATIONS 
JUNE 2-3 

BATTLE CREEK, MI Southern Michigan ARS 
will operate W8DF June 2nd 2100Z-June 3rd 2100Z, 
to commemorate “Urbandale Area Homecoming.” 
W8DF will operate CW and SSB in the lower 25 kHz 
of the General 10-80 meter bands, and the Novice sub- 
bands. For a Special Event Card, send QSL to W8DF, 
P.O. Box 934, Battle Creek MI 49016. 

JUNE 2-4 

DES ARC, AR The North Central Arkansas ARS 
will sponsor Station KB5DBI June 2 1800Z-June 3 
0200Z, and June 3 1600Z-June 4 0200Z, to com- 
memorate Steam Boat Days. Operation will be in the 
General portions of 15, 20 or 40 meters, and the Novice 
portion of 10 meters, if conditions permit. For a QSL, 
send a 9” x 12” SASE (or send $1.00 and we will pro- 
vide the envelope and postage) to NCAARS, P.O. Box 
911, Judsonia AR 72081, or to KBSDBI at the call book 
address. 

HAINES FALLS, NY The Long Island Mobile 
ARC’s Junior Operators Committee will operate N2LSK 
from their QRP camping weekend at North Lake Camp 
Grounds in Greene County. Operation will be on or 
near 7.040, 3.560 CW and 7.225 phone. For QSL, send 
SASE to Robert Todaro N2JIX, 2218 E. 73rd St., Brook- 
lyn NY 11234. 

NORTH OLMSTED, OH The West Park Radiops 
ARC will operate W8VM on Satellite and HF June 3 
0000Z-June 4 1600Z, in conjunction with All Scout 
Weekend. Operation will take place on satellites RS- 
10/11, RS-12, and RS-15, as the orbits and modes per- 
mit. When satellites are not available, W8VM may be 
found on 3.880, 7.280, and 14.280 MHz. CW opera- 
tion will be 30 kHz up into the General portion of the 
CW bands, and in the Novice CW bands. QSL with 
regular SASE for a card, or 9” x 12” envelope for a 
special certificate. Mail to W8VM, 513 Kenilworth Ra., 
Bay Village OH 44140. 

TORONTO, CANADA The Boy Scouts of Cana- 
da, Greater Toronto Region, will operate VE3TXU 
from Humber West Area Competition Camp. Opera- 
tion will be Sat. June 3rd, 1300 UTC-1600 UTC, 1700 
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Personalized caps, T-shirts, mugs, mouse pads, 
license plates. Request free color brochure 
with designs. Donovan Deily WA3B, RD2 
Box 2088A, Leesport PA 19533-9653. 
RF234 


1995 Nationwide Hamfest List & News let- 
ter. $5 ppd. “Hamfests ‘95” Box 607, Hat- 
boro, PA 19040. RF255 


Ten-Tec Pargon 585 Near mint condition. 
Loaded except voiceboard, includes comput- 
er cord, scorpio software. Just back from Ten- 
Tec for check up and tune up. $1150 Contact 
Rich 414-877-3143. RF410 


MAHLON LOOMIS, INVENTOR OF RA- 
DIO; by Thomas Appleby, (Copyright 1967). 
Second printing available from JOHAN K.V. 
SVANHOLM, N3RF, SVANHOLM RE- 
SEARCH LABORATORIES, P.O. Box 81, 
Washington DC 20044. Please send $25.00 
donation with $5.00 for S&H. RF445 


UTC-2000 UTC, and 2200 UTC-0000 UTC. Fre- 
quencies: 3.840, 3.940, 7.090, 14.135, 14.290, 21.360, 
28.990. For a certificate, send a 9” x 12” SASE with 
QSL to VE3TXU Jim Bois, 55 Alexander St., Totten- 
ham Ontario, Canada LOG 1WO. 

JUNE 4 

PLYMOUTH, CT Radio amateurs in Plymouth 
will operate designated stations to celebrate the bi- 
centennial of the Town of Plymouth. A limited num- 
ber of special certificates are being made available by 
the Bicentennial Committee to commemorate the con- 
tact. Operation will be in the General portions of 160, 
80. 40, 20, 15, and 10 meters as propagation allows. 
QSL with an SASE to KIEM, P.O. Box 12, Pequabuck 
CT 06781] USA. Include a shipping container large 
enough to hold the 9 1/4” x 13 3/4” certificate, or a 
No. 10 business envelope for a folded certificate; along 
with sufficient return postage. 

JUNE 10 

MT. CARMEL, IL The Radio Amateur Down- 
state IL Organization will operate Club Station WD9GTW 
1700 UTC-2300 UTC, at the Old Time Radio Days 
100th Anniversary of Meisner Radios. You will find 
them on the General phone subbands on 15, 20, and 
40; 28490 on 10m and 146.940 Mt. Carmel Rptr. For 
a certificate, send SASE with QSL to R.A.D.LO., 827 
Broadmoor, Mt. Carmel IL 62863. For info, call (618) 
262-7111. 

MT. PLEASANT, IA The MT. Pleasant [A ARC 
will operate WOMME 1500Z-2200Z at the Heritage 
Boy Scout Camporee. Operation will be in the lower 
50 kHz General class portion of the 80, 40, 20 meter 
phone bands. For a QSL, send SASE to Dave Schnei- 
der WDOENR, 1675 Old Hwy, 34, Mt. Pleasant IA 
52641, The Camporee will be sponsored by the Mid- 
west Old Threshers and the Southeast lowa Council 
of Boy Scouts. 


© JUNE 10-11 


PIERRE, SD The Pierre ARC will operate AAOTS 
1400Z June 10-0200Z June 11 from the State Capitol 
City, at the 66th annual South Dakota State Fire School. 
Phone operation will be at 3.940, 7.240, 14.240, 28.340, 
145.350/.750. CW will be at 7.125. For a certificate, 
send QSL and a 9” x 12” SASE to Pierre ARC, P.O. 
Box 1261, Pierre SD 57501. 

JUNE 11 

BROOKLYN, NY The Kings County Radio Club 
Station, W2RAK, will operate 1300Z June 11th-0100Z 
June 12th in the lower portion of General 40, 20 and 
15 meter phone subbands, and Novice 10 meter phone. 
There will be a 2 meter SSB station. For a commem- 
orative certificate and QSL, send QSL and a 9” x 12” 
SASE (for flat shipment), or #10 SASE to Robert Robin- 
son KB2PSM, 1420 Freeport Loop Apt. 10B, Brook- 
lyn NY 11239-2308. 

FRANKLIN, NJ The Somerset County ARS will 
honor Guglielmo Marconi by holding a Special Event 
Day at Marconi Plaza in the Somerset section of Franklin 
Township. Station NW2P will be on the air 1300: UTC- 
2100 UTC (8 AM-4 PM local). Additional stations will 
operate at other Marconi sites: Cape Cod, Newfound- 
land, and England. Voice and CW: 15m Novice, 17m 
and 20m General, 2m and 6m SSB, 448.175- and 146.58 
simplex. For a commemorative certificate, send your 
QSL card and a 9” x 12” SASE to SCARS, P.O. Box 
742, Manville NJ 08835. 

JUNE 17 

LAPEER, MI The Lapeer County ARC will op- 
erate KG8CL 1200Z-0000Z, to commemorate the end 
of WWII. The Yankee Air Force and Dupont Airport 
are sponsoring this event. Operation will be on the low- 
er portions of the General phone bands. Vintage gear 


PRINTED CIRCUIT BOARDS for ries 
in 73, Ham Radio, OST, ARRL Handbook. List, 
SASE. FAR CIRCUITS, 18N640 Field Ct., 

Dundee IL 60118. RF595° 


WANTED: BUY & SELL All types of 
Electron Tubes. Call (612)429-9397, Fax 
(612)429-0292. C & N ELECTRONICS, | 
Harold Bramstedt, 6104 Egg Lake Road, Hugo 
MN 55038. RF620 


FREE HAM GOSPEL TRACTS, SASE, 
N3FTT, 5133 Gramercy,Clifton Heights PA’ 
19018. RF960. 


KPC-3 TERMINAL PROGRAM User friend- __ 
ly, split screen, scrollback buffer, save & send 
files easily. User programmable auto connect. 
SASE for FREE details. $29.95.ComTreK, 
Box 4101, Concord NH 03302-4101.RF999 


of the era will be used on 40 meters. QSL via LCARA, 
P.O. Box 46, Hadley MI 48440. Please enclose an SASE. 
JUNE 17-18 *, 
OAK PARK, MI The Oak Park ARC will cele- 
brate the 50th Anniversary of the incorporation of the | 
City of Oak Park MI by operating W8MB 1600Z- _ 
2400Z June 17th and 18th. SSB freq.: 7.280, 14.280, - 
21.380 and 28.480 MHz. For a certificate, send QSL 
card with SASE to Oak Park ARC, 14300 Oak Park 
Blvd., Oak Park MI 48237. f 
WESTON, WV The Central ARA, in conjunction 
with the Stonewall Jackson Lake Sport and Water Show, 
will operate KC8BK 1300Z-2000Z June 17th and 18th, 
to commemorate the 132nd Anniversary of West Vir- 
ginia becoming the 35th State. Operations will be in — 
the lower portion of the General 80 to 15 meter phone — 
bands, and the 10 meter Novice phone subband. Fora 
certificate, senda 9” x 12” SASE and QSLtoCA.RA, 
- KC8BK, P.O. Box 1487, Weston WV 26452. : 
JUNE 20 g 
U.S.S. LST SHIP MEMORIAL World War II 2 
Veterens will operate K2KRF, Maritime Mobile, be- 4 
i 


tween Manila, Guam, Kwajalein, Hawaii and San Fran- 
cisco. Operations will be in the 80 to 10 meter bands. 
Lt. JG John Chooljian K2KRF will be Radio Officer, ; 
For a commerative QSL, send an SASE to OSL Man- — 
ager, W20JC, P.O. Box 2935, Clifton NJ 07015-2935, — 
The ship departs Taiwan June 20th, will arrive at San 
Francisco Aug. 17th, and New Orleans Sept. 17th. 
JUNE 28 ; 

KENO, OR The Keno ARC will operate WD6EAW 
1600Z-0200Z as part of the ceremonies rededicating 4 
the Crater Lake Nat’! Park Lodge. This will com- 
memorate the 80th Anniversary of the opening of the — 
lodge. Crater Lake is the deepest lake in the U.S. Op- | 
eration will be in the lower portion of the General 80, _ 
40, 20, 15 and 10 meter subbands. For QSL, send an 
SASE to Keno ARC, P.O. Box 653, Keno OR 97627. 2 
JUNE 30-JULY 4 4 

OSHKOSH, WI Members of the Winnebago ARC 
will operate AA9GO 1600Z-0300Z June 30—July 4, 
to celebrate the 24th annual Sawdust Days Festival. — 
Operation will be on the 80 to 10 meter bands. Send — 
QSL and SASE #10 envelope to AA9GO, Michael O. 
O’Connor, 519 Franklin St., Oshkosh WI 54901. 
JULY 1 

POLAND SPRINGS, ME The Androscoggin ARC 
will operate WINPP from 1300Z-2200Z to com- { 
memorate the 200th Anniversary of the Town of Poland, 
and the 100th Anniversary of the Maine State Bldg. at 
Poland Springs. Operation will be in the 80 to 10, and 2 
2 meter bands. For a commemorative QSL, sendSASE 
to Androscoggin ARC, P.O. Box 1, Auburn ME 04210- 
0001 USA. 
JULY 3-9 

AUSTIN, TX Amateurs affiliated with the Amer- 
ican Assn. for Nude Recreation, the Naturist Soc., and 
the Federation of Canadian Naturists, will observe the 
20th Annual North American Nude Awareness Cele- 
bration by operating Special Event stations near the — 
following frequencies: 7.265, 14.265, 21.365 and 28.465 — 
+/- QRM. For a certificate, please send QSL anda9" 
x 12" SASE to Bob Redoutey KF5KF, P.O. Box 200812, 
Austin TX 78720-0812 USA. 
JULY 4 2 

WILLIAMSBURG, VA The Williamsburg Area _ 
ARC will operate KE4YVV 1300Z-2300Z from Colo- 
nial Williamsburg, to celebrate the 219th Anniversary — 
of the signing of the Declaration of Independence. — 
Freq.: 28.350, 24.950, 21.350, 18.150, 14.270, 7.270 — 
and 3.870. For an unfolded certificate, send QSL and > 

a9" x 12" SASE to Hershel Kreis KE4GWV, 145 Sand 

Hill Rd., Williamsburg VA 23188-6609 USA. : 
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by Phil Salas ADSX 


I’m always looking for the perfect acces- 
sories for my portable HF station. The heart 
of this station is a Kenwood TS-SOS. I need- 
ed a small, yet full-featured, antenna tuner to 
complete this station. I had been looking at the 


|. MEBJ-971 tuner, primarily because of its small 


size (2-1/2" x 6-1/2" x 6"). Christmas finally 
gave me an excuse to purchase one. 


_ The MFJ-971 


The MFJ-971 antenna tuner was designed 
to match the MFJ QRP rigs, yet it is rated at 
200 watts power handling capability. After 
looking at the plate spacing of the transmit and 
antenna variable capacitors, ’m not sure I’d 
trust it at 200 watts. However, it does work 
very well at 100 watts. This antenna tuner is 
the typical “T-type” tuner and has the now- 


- standard cross-needle SWR/wattmeter with 


switchable 30-watt/300-watt scales, or 
30-watt/6-watt scales for QRP operation. You 
select either the 300-watt or 6-watt range with 
straps internal to the tuner. The dual-range 
switch is located on the back panel. The cross- 
needle SWR/wattmeter may be lighted if you 
connect an external 12 volts DC to a coaxial 
DC jack on the back panel. 

I operated the MFJ-971 into a variety of 
random wires and a random balanced dipole 


_ (100-foot overall length) from 160 meters 
through 10 meters, as well as into my Butter- 


nut HF-6V vertical across the 160 and 80 
meter bands. I found I could always find close 
to a 1:1 SWR match. The only place I had a 
problem was when I tried to go through the 
tuner into a 50-ohm load on 160 meters. I 


- couldn’t find a tuner setting that would let me 
_ do this. Overall, I was very impressed with 


everything about the MFJ-971. 


Modifications 


One thing I like my antenna tuners to have 
is a bypass switch for when your antenna is 
resonant. This is a standard feature on larger 
tuners. As it turns out, this feature is easy to 
add to the MFJ-971: For this tuner, I mounted 
the TUNER/BYPASS switch (a Radio Shack 
275-614 miniature DPDT switch) on the rear 
panel where the ground stud was located. Just 
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Photo B. Back panel view of the bypass switch and new ground terminal. 


user's 
report 


remove the ground screw and drill out this hole 
to 1/4" to pass the switch. 

To wire in the switch, you will need to tem- 
porarily remove the small transformer and the 
balanced output jacks on the rear panel. Fig- 
ures | and 2 detail the changes to the tuner. 
The actual switch wiring was accomplished 
by first cutting the wire that goes from the 
SWR board to the transmit variable capacitor. 
The center of one section of the DPDT switch 
is connected to the wire exiting the SWR board, 
and the switch output (I used the lower switch 
terminal so the tuner is in-line when the switch 
is up) goes to the wire attached to the transmit 
variable capacitor. You’ll need extension wires 
from the switch to the ends of the cut wires. 

Now unsolder the wires from the tuner’s 
output UHF connector. Leave the wire from 
the output variable capacitor to the random 
wire output connector in place. Solder a wire 
from the random wire output connector to the 
lower switch terminal on the second switch 
section. Solder another wire from the UHF 
output connector to the center switch termi- 
nal, and, finally, solder a short wire across the 
two upper switch terminals. Route the wires 
around the inductor carefully to leave as much 
room as you can between the wires, the 
inductor, and the chassis. 

Now you can re-mount the balanced wire out- 
put conectors and the output transformer. How- 
ever, replace the 6-32 1-1/4" screw that holds 
the inductor in place with a 1-1/2"-long screw 
and put the slotted head of the screw on the in- 
side of the tuner. Use #6 nuts, flat washers, and 
a #6 thumbscrew to turn this into a new ground 
post. That’s all there is to it. You’re finished! 


More Performance Data 


Now that you can bypass the tuner, there are 
several more things we can easily look at. First, 
how do all these wires in the bypassed tuner 
degrade the SWR of a perfect system? This is 
not a problem when the tuner is in-line all the 
time as you can adjust the tuner to compen- 
sate for the internal wiring, as well as for an- 
tenna variations. To make this measurement, 
I put a Diamond SX-1000 SWR/power meter 
between my TS-5OS and the MFJ-971. At the 
output of the MFJ-971, I put a Radio Shack 


TRANSMITTER 


(MFJ-971 Antenna Tuner 


MFJ Enterprises, Inc. 

P.O. Box 494 

Mississippi State MS 39762 
Telephone: (601) 323-5869 


Orders: (800) 647-1800 
Fax: (601) 323-6551 
Price Class: $89.95 


MFJ PORTABLE TUNER 


ANTENNA 


MODEL MFJ-9F1 


50-ohm dummy load, which I verified at a 
VSWR of 1:1 up to 30 MHz. With the 
MFJ-971 in the “bypass” mode, I measured 
the following: 

Band SWR Measured 


Ww 
io) 
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Not bad. You can see some effect of the in- 
ternal wiring at the higher frequencies, as you 
might have guessed. However, this is pretty 


Transmitter 


SWR Board 


Photo A. The MFJ-971 Antenna Tuner. 


TRANSMITTER 


INDUCTANCE 


much a negligible degradation of your sys- 
tem’s performance. 

Now, how about meter accuracy? For this 
measurement, I put the Diamond SX-1000 at 
the output of the MFJ-971. I measured the me- 
ter at the three TS-50S output power levels: 10, 
50, and 100 watts. The results were as follows: 

Again, not bad. As you can see, you’ re bet- 
ter off using the more sensitive scale when us- 
ing low power. 

Finally, I measured the power loss through 
the tuner with the tuner in-line when match- 
ing from 50 ohms to 50 ohms. On 10 meters, 
I could discern no loss at all! On 80 meters, I 
could find losses of 0.25 dB to 1 dB, depend- 


Continued on page 14 
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Figure 2. Schematic with the tuner/bypass switch. 
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new products 


MFJ 


Turn on the MFJ-9420, 20 Meter SSB Travel 
Radio and you’ ll marvel at how well it performs 
for only $219.95 

Weak stations roll in with surprising clarity. 
MFJ’s Constant Current speech processor cuts 
through noise and QRM. 

Take along world-class DX performance with 
exceptional power on your next vacation or busi- 
ness trip. The MFJ-9420, a microphone, and your 
antenna easily fit into your briefcase or carry-on 
luggage. 

It features simple, portable operation, amaz- 
ingly sensitive audio amplifier, a quiet, double- 
balanced mixer front-end, single-conversation 
clarity, and plenty of gain. If a signal is there, 
you’ ll pull it in loud and clear! 

MFJ-9420 has a real calibrated S-meter, not a 
useless bargraph, making it a peaking tuner, so 


PALOMAR ENGINEERS 

Palomar Engineers offers their new 1995 Toroid 
Core catalog. It has specifications for ferrite and 
iron powder cores and for ferrite beads useful to 
eliminate RFI. Iron powder, ferrite, and RFI kits 
are also described. 

For a free copy, contact Palomar Engineers, 
P.O. Box 462222, Escondido, CA 92029; (619) 
747-3343, fax: (619) 747-3346. Or circle Read- 
er Service No. 204. 


GORDON WEST 


Gordon West Radio School instructs both am- 
ateur radio courses and as commercial radio cur- 
riculums, and now offers high-fidelity, long-play 
code cassettes, “commercial rated” to pass com- 
mercial first class, second class, and third class 


finding the best beam heading is clear-cut. 
The meter also monitors speech processing 
levels during transmit. No annoying syn- 
thesizer jump or obscure keypad commands 
to deal with. Enjoy effortless tuning with a 
custom-built reduction drive ball-bearing 
VFO capacitor. 

Get big audio—powerful audio—even in 
heavily noise-populated locations, thanks to 
a special Signetics audio chip and a rugged 
three-inch speaker. 

The 9420 transmitter was specially designed 
from the ground up to deliver maximum talk pow- 
er from popular easy-to-carry power sources, 
such as NiCd, D cells, or the special MFJ-4110 
wall adapter power supply. 

Built to last, the bullet-proof Motorola PA tran- 
sistor runs cool and easily tolerates 3:1 VSWR 
and accidental feedline shorts or opens. 

The conservative design features premium 
plated-through PC board, quality components, 
handsome brushed-aluminum panel, and a tough 
vinyl-clad case to ensure years of dependable 
service. The unit carries MFJ’s “No Matter What” 
full one-year unconditional guarantee. 

For more information or to order, contact any 
MFJ dealer or MFJ Enterprises, Inc., P.O. Box 
494, Mississippi State, MS 39762; (601) 323-5869, 
fax: (601) 323-6551, or toll-free orders (800) 647- 
1800. Or circle Reader Service No. 203. 


radiotelegraph licenses, as well as any level of 
amateur radio examination. 

Radiotelegraph course 1—“Learning the In- 
ternational Morse Code” accelerates code char- 
acter recognition with 5 wpm word rates sent 
with 16-20 wpm spacing. “Gordo” narrates the 
random runs and gives tips on preparing for any 
type of code exam. 

Course 2—“CW speed building, 5-16 wpm” 
is for anyone who knows the code, but plans to 
build up to 16 wpm for the commercial ra- 
diotelegraph random code group test or an am- 
ateur radio General Class code test. 

Course 3—“CW speed building, 10-27 wpm” 
prepares applicants to pass the radiotelegraph 
second and first class exams, with room to spare 
for the amateur Extra Class exam. 

Each course contains six long-play cassettes, 
narrated by Gordon West, and packaged in a stur- 
dy plastic cassette holder. Instructions are spo- 
ken on the tapes after each practice run. 

Each course is $29.95, plus $5.00 postage and 
handling. Available from amateur and commer- 
cial radio dealers, or from Gordon West Radio 
School, 2414 College Drive, Costa Mesa, CA 
92626; (714) 549-5000. Or circle Reader Ser- 
vice No. 208. 


RF INDUSTRIES 


RF Industries introduces the RFA-4017-1 
Coaxial Cable Tester. With this convenient, low- 
cost cable assembly tester, the bench and field 
technician can quickly and easily test cables with 
BNC male ends. Adapters (sold separately or 
packaged in the RFA-4017 kit) enable the tech- 
nicians to test cables with termination other than 
BNCs. 

The cable tester, powered by a 9-volt battery, 
is lightweight, small, and completely portable. 
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The LED panel of the front of the tester indicates 
pass or fail. If the result is fail, the panel saves 
you valuable diagnostic time by indicating whether 
the failure is due to a short, open conductor, or 
open shield. Installed cable can easily be tested 
by using two testers. ; 

Available from RFI distributors throughout 
the US, Canada, and Mexico. For more infor- 
mation, contact RF Industries, Ltd., 7610 Mira- 
mar Rd., San Diego, CA 92126-4202; (619) 549- 
6340, (800) 233-1728, fax: (619) 549-6345. Or 
circle Reader Service No. 205. 


Radio Fun 


JPS COMMUNICATIONS 


JPS Communications, Inc., announces 
the most advanced DSP noise reduction 
and filter unit available to Amateurs and 
SWLs: the NIR-12 Noise & Interfer- 
ence Reducer and Filter Unit. The unit 
is a state-of-the-art audio signal pro- 
cessor designed to provide the user with 
maximum flexibility to reduce or elim- 
inate most types of interference from 
received voice, CW, and data transmissions. Du- 
al Digital Signal Processors (DSP) provide si- 
multaneous bandpass operation, noise reduction, 
and multiple tone removal. The Spectral NOTCH 
filter eliminates multiple tone interference from 
“tune-ups,” foreign broadcast carriers, CW, RT- 
TY, etc. A multilayer printed circuit board pro- 
vides superior shielding to virtually eliminate ra- 
diation from the DSP data bus. Two methods of 
noise reduction ee provided: Improved Spectral 
Subtraction (NIR®) and Improved Dynamic Peak- 
ing, to give the operator the best audio noise re- 
duction possible. 

For experimenters, access to the dual DSPs is 
provided via RS-232 on and internal header. The 
manual supplied with the unit describes this im- 
plementation. 

The Improved NIRR mode of noise reduction 
automatically enhances voice, CW, or data sig- 
nals by recognizing the speech, CW, or data and 
reducing the amplitude of all signals which are 
not part of the desired information. In addition 
to providing a continuously variable processing 
level, the NIRR control features an AUTO posi- 
tion to give the optimum noise reduction based 
on the measured signal-to-noise ratio. 

The Improved Dynamic Peaking noise reduc- 


tion features an external PEAK FACTOR switch > 


to allow the operator to control the “aggressive- 
ness’’ of the PEAK mode. When this mode is used 
in conjunction with the NIRR mode, exception- 
al noise reduction can be attained without dam- 
aging speech components or intelligibility, 


OLD WEST GRAPHICS 


Old West Graphics announces affordable cus- 
tom graphic decals to amateur radio enthusiasts 
and other radio dx activity groups. Radio clubs 
and associations can order decal products for 
their membership. 

Computers have made it possible for even 
small clubs to have professionally designed lo- 
gos for window decals, t-shirts, sweatshirts, club 
banners, or whatever. Old West Graphics can 
take your club logo and professionally reproduce 
it in lots of one to one thousand. If you haven’t 
got a club logo yet, Old West can help you de- 
sign one. 

Also available to radio enthusiasts: comput- 
er-cut lettering, convention/hamfest banners, 
shocards, amateur radio license plates, and nov- 
elty streets signs for personal ‘driveways. For a 
free information packet, contact: Old West Graph- 


MAGGIORE 


Maggiore Electronic Laboratory has announced 
the Model R1 Repeater line with a starting price 
of $589.00. Used as a main system or a backup, 
the units start as a complete receiver and trans- 
mitter in a rack mountable, 19" x 3.5" x 9" deep, 
completely enclosed steel cabinet, with DC pow- 
er cord, panel mounted fuse and power switch. 
Separate compartments house transmitter, re- 
ceiver, and controller. All repeaters are designed 
for 100% duty cycle at -20° to +60° C and are 
available in power outputs from 5 watts to 35 


All modes in the NIR-12, except NIRR mode, 
operate in “real time” with very small delay, so 
the unit may be used in all data modes, includ- 
ing ARQ modes popular with AMTOR and ~ 
PACTOR. The Finite Impulse Response (FIR) 
filters provided in the unit have very steep skirt 
selectivity, linear phase in the passband, and min- 
imum passband ripple, all desirable characteris- 
tics for good data and SSTV reproduction. The 
bandwidth of the filter is variable from 50 Hz to 
3200 Hz, and the center frequency of the chosen 
filter is variable from 200 to 3400 Hz. The com- 
bination of variable filter-bandwidth and vari- 
able center frequency provides exceptional “us- 
er-friendly” operation. | 

Installation is quite simple: The unit gets its - =i. | 
audio input from the receiver speaker output, line 
output, or headphone jack, then provides vol- 
ume-adjustable processed audio from its own 
built-in amplifier to power an external speaker _ 
of 3 to 8 ohm impedance. A line output, unaf- 
fected by the volume control, is provided for mo-- 
dem or phone patch. 

The NIR-12 requires 12 VDC @ 1 A peak. — 
Power adapters are available from JPS at nomi- 
nal cost. Mating connectors are supplied with 
each unit. The unit has a one-year Gi: war- 
ranty and is fully upgradable. ; 

For more information or a data sheet, contact: 
JPS Communications, Inc., P.O. Box 97757, 
Raleigh, NC 27624; (919) 790-1011, fax: (919) 
790-1456. Or circle Reader Service No. 202. 
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ics, 749 S. Lemay, Ste. A3-355, Ft. Collins, CO. 
80524-3251; (800) 579-0959. Or circle Reader . 
Service No. 206. 


watts in VHF and 2.5 watts to 20 watts in UHF, 
Power outputs adjust easily in matching high- 
power amplifier inputs. All repeaters now come _ 
with the new Hi Pro Studio Quality Audio and 
ultra stable Hi Pro TCXO Oscillators. Acom- 
puter controlled, voice synthesized CAT-300 with _ 
auto patch and auto dialers, voice messages, and 
controller inputs and outputs is also available in- 
stalled. All repeaters include a 2-year warranty. _ 
For more information, contact Maggiore Elec- 
tronic Laboratory, 600 Westtown Rd., West Chester, 
PA 19382; (610) 436-6051, fax: (610) 436- Ceaee 

Or circle Reader Service No. 201. ; 


What You Missed intone 


75 Amateur 
Radio Today 


If you don’t read the June issue of 73 
Amateur Radio Today, here is some of what 
you’re missing: 

e This ain’t no ordinary, run of the mill 
keyer. Nope. It’s a Super CW Station, com- 
plete with clock, calendar, alarm (it alerts you 
with your own CW messages), Morse code 


'| reader, keyer with adjustable sidetone, 


random Morse code practice generator . . . 
and more. And you can build it when you 
read Sam Ulbing’s “The N4UAU Super CW 
Station.” 


tells how in “Collinear 
5/8-Wave Omni An- 
tenna for 2 Meters.” In- 
crease your gain by re- 
ducing your upwards 
RF. 


¢ Besides being a per- 
fect keyer, “The KK-1 from AEA” is like an 
old friend to reviewer Peter R. James WM4U, 
who once had a similar keyer he loved and 
lost. With 255-character buffer, 12 memo- 
ries, and a whole lot of simplicity, it lets you 
use your keyboard for either CW or computer. 

¢ Gordon West reviews “The SGC SG-230 
Antenna Tuner.” Is there a big difference in 
automatic tuners? Yup. Will this tuner work 
better than a solid-state toroidal inductive 
matching network? Infinitely so! 

e It’s always helpful to know your battery 


a “Battery Monitor and Charger Controller,” 
as described by Marion D. Kitchens K4GOK. 
This unit displays voltage in increments of 
.5 volt in a range from 10.0 to 14.5, enables 
the charging at 12.0 V, and disables the 110 
VAC line at 14.0 V. 

¢ Less than thrilled about learning Morse 
code? Tony Marchese N2YMW tells how to 
make it easier by practicing with “An Inex- 
pensive Morse Code Keyer” you can build 
for under ten bucks. It’! provide you with 
automatic spacing and duration, variable char- 
acter speed, long battery life, adjustable 
sidetone oscillator, and connectability to a 
transmitter. 

¢ To maximize power transfer to, and 
radiation from, your antenna, you have to 
resonate it and improve the match with the 
feedline. Carroll R. Markivee WORKU has 
a suggestion for “Measuring the Antenna from 
the Shack” that will save you a lot of tedious 


¢ How much can you expect from a short 
3-element yagi? Peter H. Putman KT2B an- 
swers in a review of “The COY2M3EL ‘Stealth’ 
VHF Yagi” that it’s just perfect for making 
dozens of 2 meter FM contacts and will look 
and work as good ten years after you buy it. 

¢ Want to use a tone burst to key up a 
repeater? Klaus Spies reached into his junk 
box and built a “Tone Burst Generator and 
Decoder” for under $5. 

¢ You’ ve also missed our regular monthly 
columns on radio direction finding, 
radioteletype, VHF/UHF/microwave, low 
power (QRP), questions and answers, hints, 
and more. 

You should read the June issue, and every 
issue of 73 Amateur Radio Today! Order now 
and save $27 off the cover price. You’ ll re- 
ceive a one-year subscription (12 issues in 
all) to the best ham magazine money can buy, 
for just $19.97. For instant service call toll- 


* Ready to try your hand at building anom- voltage and to keep it charged. Do both with trial and error. 


...to get you to subscribe to 
73? Sure, we could give you a 
lot of history to show how 73 
has had a powerful influence 
on ham radio as it is today. But 
what you want to know is what 
can 73 do for you right now. 
1) One of the most fun parts 
of hamming is buying a new 
piece of gear and using it. But 
you sure want to know all you 
can about it before buying, 
right? 73 has more equipment 
reviews than any other ham 
rag, and almost always has 
“em first. 
2) Unless you’ re a real nerd, 
you want to know how to get 
active on packet, the ham satellites, 
| slow-scan, and all the other exciting adventures amateur radio has 
waiting for you. 73 has been the leader in new ham modes ever since 
it started. And Wayne was doing the same thing when he started 
| Amateur Radio Frontiers magazine in 1951. He was pushing ham 
| teletype then. Still is, for that matter. Then, as the editor of CQ for 
| five years, he pushed SSB and NFM. Then, after being fired because 
‘| CQ owed him too much money, he started 73, where his long 
| editorials have been urging hams to try new things, 
learn more, and be entrepreneurs, since 1960. Wayne’s 
editorials have helped hundreds of hams become 
millionaires. 

3) One of the more fun things in hamming is build- 
ing gadgets. 73 has more simple construction projects 
than the other ham rags combined. Plus lots of reviews 
of kits. You’|l have a ball with some of the QRP rigs 
and kits. 

4) Antennas? You’!] read about a ton of new ideas in 

|| antennas. Here’s one area of hamming that you can 
| experiment with and have fun. 

: 5) Wayne’s done just about everything there is to do 
| in hamming, and he generally helped pioneer new 
| modes. He’s visited over 130 countries and operated 
_ from over half of them. He went on his first DXpedi- 

| tion in 1958 to Navassa as KC4AF. Almost got killed. 
| So when he writes his editorials urging you to try some- 
_ thing new, he’s usually done it himself. 

| 6) Once you start reading his editorials you’ll be 

| hounding the flea markets for back issues. With over 


free (800) 289-0388. Do it now! 


Does It Take 


a thousand of his provocative, and often controversial, editorials 
published so far, that’1] keep you busy for a while. Wayne sure says 
what he thinks. But he does his homework first, so the chances are 
that if you don’t agree with him, it may be you who needs to do the 
homework, not him. Wayne predicted the cellular telephone 
industry before it happened. He did the same with microcomputers, 
starting the first magazine in the field, and then with compact discs, 
again with a magazine. He’s into cold fusion now with a new 
magazine. It costs $98 a year for a subscription, so you’ll probably 
cry poverty and miss the next huge industry that’s about to get 
started, and miss out on being a millionaire again. Tsk. But that’s the 
price for being chintzy. 

7) Speaking of chintzy, you might enjoy reading about Wayne’s 
travels. He calls it being thrifty. He’s written several of these 
travelogs with the day-to-day stories of his trips. You’ll enjoy them. 
Check the Uncle Wayne’s Bookshelf ad for details. You could do 
worse than read his Declare War book too. Thousands of hams have 
read and enjoyed it. 

8) Meanwhile, at least read 73 so you can keep up with what’s 
happening. 


¢ Satellites—QRP—AMTOR 

¢ Clover—Certificate Hunting 

e Even More Antennas 

e Weather Satellites 

¢ Ham Politics—Club Activites 
¢ Microwaves—Test Equipment 


e More New Equipment Reviews 
¢ More Construction Projects 

¢ Endless Green Editorials 

° DXing—DXpeditions—CW 

e RTTY—Packet—Repeaters 

¢ Contests—Antennas 


ae ee tk eam kt ar pe ee ae 


S U bscri be Now! Send this form or call 


800-677-8838 
or Fax 603-924-8613 


NAME YOUR CALL 


ADDRESS 


STATE ZIP 


(I ves! Sign me up for a year of 73 Amateur Radio Today for $19.97. 
(Save 58% of cover price.) Canada add $8.40 postage and GST. Foreign add $9 surface; $42.00 airmail. 


I Heck, sign me up for 73 & Radio Fun for $30.00 a year. 


Canada add $16.10 postage and GST. Foreign add $21 surface; $78.00 airmail for both. 


() Check MC Q Visa 1) AMEX 


G95056991 


Card# Exp. Date 


73 - Radio Fune 70 Route 202N « Peterborough, NH 03458-1107 
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MONITOR 


ORDER NOW 1-800 4 HOBBY KITS ) ihe 


For a slick little QRP boost, use one of 


* 2 Meters FANTASTIC the 20 Watt amplifiers. Needs only COM-3, the world's most popular 
* 223 MHz TRANS R 1/2-2 watts of drive for full output, low-cost service monitor. For 
° 440 MHz FM CEIVERS linear for SSB, AM or CW operation, shops big or small, the COM-3 


°6 Meters 


power MOSFETs for high effieciency 
and multistage low pass filter for a 
clean gignal. Built-in T/R relay for 
automatic switching, runs on 12-15 
VDC at 2-4 amps. Add our matching 
case set for a complete station look. 


delivers advanced capabilities 
for a fantastic price—and our 
new lease program allows you to own a COM-3 for less than 
$3.00 a day. Features * Direct entry keyboard with programmable 
memory * Audio & transmitter frequency counter * LED bar graph 
hoquesc verter deviation dey *0.1- u 0,000 Hy outed ; 
. igh receive sensitivity, less than 5 pV * 10 iz to i 

Your choice of bands.........1.. $49.95 MHz * Continuous pe coverage * Transmit protection, up 
Specify band: (QAMP-20, 30, 40, 80) | to 100 watts « CTS tone encoder * 1 KHz and external modulation. 
CQAMP Matching case set......$14.95 | COM-3 2 Way Radio Service Monitor ............. $2995.00 


FX-223 kit (1 1/4 Meters) $149.95 FX-440 kit (3/4 Meters).. FOX NT HEADQUARTERS 


ss std Rl Se BE Sree eee ge OS eve See eee eee Locate hidden or unknown transmitters fast. The Foxhound direction 


— finder connects to the antenna and speaker jack on any radio receiver, 
2 MTR & 220 BOOSTER AMPS AM or FM from 1 MHz to 1 GHz. The antenna (a pair of dipole 
et telescopic whips) is rotated until the Null meter shows a minimum. A 


Here’s a great booster for any 2 meter or 220 MHz hand-held unit. These power pair of LEDs indicate to turn Left or Right. The Foxhound is ideal to use 
boosters deliver over 30 watts of output, allowing you to hit the repeater’s full quieting with a walkie-talkie. if you wish to transmit, go ahead, a built-in T/R 
while the low noise preamp remarkably improves reception. Ramsey Electronics has 7 switch senses any transmitted RF and switches itself out of circuit while 
sold thousands of 2 meter amp kits, but now we offer completely wired and tested 2 | you talk. It doesn't get any easier than this! We provide all parts except for a few feet of 1/2 inch 
meter, as well as 220 MHz units. Both have all the features of the high-priced Bc pipe avialable at any hardwar e store for a dollar or two. Add our matching case set for a 
boosters at a fraction of the cost. complete finished unit. Be the one with the answers, win those transmitter hunts and track down 
PA-10 2 MTR POWER BOOSTER (10 X power gain) those jammers, you'll do it all with your Foxhound. 

Fully wired & tested etre Add some fun to your club events by having a transmitter hunt! Foxhunting is a craze sweeping the 
PA-20 220 MHz POWER BOOSTER (8 X power gain) Fully wired & tested... nation, but many clubs are missing out on the action because they lack the expertise or time to 
develop their own foxhunt transmitter. We set one of our most devious and sneaky engineers to the 
task of designing an easy to build and use, yet highly capable Foxhunt transmitter. A snazzy 
microprocessor controller has both preset and programmable transmission characteristics allowing 
you to easily set the difficulty level from “beginner” to “know-it-all! The SlyFox, FHT-1, is crystal 
controlled in the 2 meter band (crystal for 146.52 included) with a power output of 5 watts that is 
adjustable by the controller.The transmitter is programmed to ID in CW or add our voice option if 
you really wag} to aggravate the troops - “Ha ha, you can't find me!" Join the fun, get rid of those 
stuffy old meetings and picnics, have a foxhunt! 

DF-1 Foxhound direction finder kit......... $59.95 CDF Matching case set for DF-1 ....$14.95 
FHT-1 SlyFox Foxhunt transmitter kit.$129.95 FHID-1 Voice ID option.... 29. 
CFHT Heavy duty metal matching case set for FH T-1 . 


PACKET RADIO 


— or biking — or boating. Available in both fully Two new versions are available for the Commodore 64 (P-64A) or the IBM-PC (P-IBM). Easy as- 
assembled and fun to build kit form, you'll find } sembly NO TUNING”. Includes FREE disk software, PC Board and Full Documentation. Kit form. 
that the SX-20 will become your favorite rig. Fee er ene = | | P-E4A $59.95  P-IBM .....0-.ccccesssercsssuenas $59.95 CASE CPK......ceecee $14.95 


SX-20 20 meter SSB/CW Transceiver, 
fully wired, 1 yr. warranty .... a STEREO FM SPEECH 
Optional CW Audio Filter SXCWN WT ‘ $39. TRANSMITTER SCRAMBLER 


SX-20 20 meter SSB/CW Transc 

Descramble most scramble systems heard on 
your scanner radio or set up your own 
scambled communication system over the 
phone or radio. Latest 3rd generation IC is 


Ramsey breaks the price barrier on FM rigs! The FX is ideal for shack, 
portable or mobile. The wide frequency coverage and programmable 
repeater splits makes the FX the perfect rig for Amateur, CAP or MARS 
applications. Packeteers really appreciate the dedicated packet port, 

_ “TRUE-FM" signal and almost instant T/R switching. High speed packet? 
...No problem. Twelve diode programmed channels, SW RF output, 
sensitive dual conversion receiver and proven EASY assembly. Why pay 
more for a used foreign rig when you can have one AMERICAN MADE 
(by you) for less. Comes complete less case and speaker mike. Order 
our matching case and knob set for that pro look. 

FX-50 kit (6 Meters) «0.0... $149.95 FX-146 kit (2 Meters) 


Finally, a handy go anywhere rig that puts the 
fun back into ham radio. How about the DDS 
synthesizer that tunes in 10 Hz steps with 
exceptionally low noise for weak signal 
reception. Or, how about the built-in lambic CW 
keyer that has a digital readout of your CW 
speed. Perky 10 watt RF output (that’s only 
11/2S units below a 100 watt rig!) can be tuned 
down for true QRP operation. Included with the 
SX-20 is the hand mike with handy UP/DOWN 
buttons for remote tuning of the rig while driving § 


Run your own Stereo FM radio station! 
Transmits a stable signal in the 88-108 
MHz FM broadcast band up to 1 mile. 


Send perfect CW. Microprocessor keyer features 4 programmable 
memories of up to 26 words each, lambic keying, dot-dash memory, 


reer peso variable speed from 3-60 WPM, adjustable sidetone, keying to any rig | Detailed manual provides helpful info on | Used for fantastic audio quality - equivalent to 
Ramsey and | 204 fully RFI proof. EAROM memory keeps messages up to 100 years - FCC regs, antenna ideas and range to| over 30 op-amps and mixers! Crystal 
Radio Shack you'll go silent before the key! Includes built-in touch paddles or use expect. Latest design features adjustable controlled for crystal clear sound with a built-in 
rigs! Looking for | Your own. Easy assembly and matching case set available for a nice | line level inputs, pre-emphasis and | 2 watt audio amp for direct radio pisos For 
a handy little | Station look. crystal controlled subcarrier. Connects to | Scramble systems, each user has a unit for full 


duplex operation. Communicate in privacy with 
the SS-70. Add our case set for a fine 
professional finish. 

SS-7G Scrambler /descramblerkit .$39.95 
CsSD matching case set.............. $14.95 
SS-70WT Assembled 
SS-70 and case set 


CRYSTAL RADIO 


Relive the radio past with a crystal set like your 
grandfather built. Uses genuine Galena crystal and 
catwhisker. Several different types of radios are built, 
including standard AM broadcast, shortwave and 
even WW Il foxhole style. To compare modern 
semiconductor detectors, we include a diode for 
comparison. No soldering required and we even give 
antenna ideas. Radio for free, get it now before 


CW-700 Micro keyer kit.....69.95 MK Matching case set..... $14.95 
CW-700WT Assembled CW-7008Nd CASE ........-ecsseseseseneeeeeee $119.95 


ACTIVE ANTENNA 


Cramped for space? Get longwire performance with this desktop 
antenna. Properly designed unit has dual HF and VHF circuitry and 
built-in whip antenna, as well as extemal jack. RF gain control and 9V 
operation makes unit ideal for SWLs, traveling hams or scanner buffs 
who need hotter reception. The matching case and knob set gives the 


any CD or tape player, mike mixer or 
radio. Includes free tuning tool too! For a 
pro look add our matching case set with 
on-board whip antenna 

FM-10A Stereo transmitter kit.. $34.95 
CFM Case,whip ant set............ $14.95 


MICRO-MIKE 


World's smallest FM wireless. mike. 
Smaller than a sugur cube - including 
battery and mike. Two sets of SMT 
parts supplied in case you are clumsy! 
Terrific audio pick-up (pin drop at 5 ft) 
and transmit range of 300 ft. We include 
the battery (watch style), electret mike 
and even a tuning tool! Be a James | an a 
Bond and learn SMT too! Clinton taxes it! 

FM-5 Micro mike kit........... $19.95 | CS-1 Crystal set kit 0.0... 


DR. NI-CAD CONDITIONER/FAST CHARGER 


Quit spending big bucks for replacement battery packs, rejuvenate and condition your batteries 
...$29.95 | for peak capacity. Advanced circuitry has optimized discharge before charge to eliminate 
_..$14.95 | memory effect and to condition batteries that have been poorly cared for in the past. Quick 

charge rapidly brings battery to full charge in less than an hour-just 15 minutes for some types! 


OM And “top-off” charge mode squeezes every last bit of energy into each cell for the absolute most 
MOR E capacity. Switch-mode regulator controls constant current charge while being monitored by a 
POWER AMP negative delta-V system that cuts off the fast charge at the exact point of full charge-batteries 


KITS are charged, not cooked! Charges NiCads or NiMH packs from 2 to 10 cells (easily expanded) 


| speaker-mike to 
compliment 
your FX trans- 
ceiver or other 
ICOM _ style 
handie-talkie? 
The Ramsey 
SM-1 speaker-mike is a beauty. It's only 1 1/2” 
wide by 2 1/2 inches high and has a handy clip 
on the back so you can easily clip it to your 
lapel or shirt. Its small internal speaker isn’t | unit a hundred dollar look! 

going to break any eardrums but is very clear | AA-7Kit.. ...528.95 Matching case & knobset, CAA..$14.95 


es has plenty of pop to be heard when worn. 

here's even a jack on the mike so when you 

plug it in, you still have the use of the speaker AIRCRAFT RECEIVER 

jack from your radio. Fits all Radio Shack, ser a 

ICOM, Yaesu, Alinco and Ramsey rigs. ‘ . ear exciting aircraft 
communications—pick up planes 


SM-7 Mini-Speaker mike, 
Fully assembled................ce00+ $24.95 up to 100 miles away! Receives 
“ 10-136 MHz AM air band, 


* smooth varactor tuning superhet 

SHORTWAVE with AGC, ceramic filter, adjustable squelch, excellent sensitivity and 

RECEIVER lots of speaker volume. Runs on 9V battery. Great for air shows or 

just hanging around the airport! New 30-page manual details pilot talk, 
too. Add case set for “pro” look. 

AR-1 kit 

Matching case set, CAR .... 


; os Easy to build power amp has 8 times and current capacities up to 10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your batteries, 
pease pl that Were: the world | power gain, 1W in, 8W out, 2W in, 16W NEXT buying new packs, waiting hours for recharge, get a Dr. Ni-Cad today! Avaliable in money 
with just a antenna! Can receive any 2 | out, 5W is for 40W out. Same amp as saving kit form or wired and tested with case at a special price. Kit builders: add our matching 


MHz portion from 4-11 MHz. True 
superhet, has smooth varactor tuning. 
AGC, RF gain control, plenty of speaker 
volume and runs on a 9V battery. 
Fascinating Scout, school or club project, 
provides hours of fun for even the most 
serious DXer. For the car, consider our 
shortwave converter. Two switchable 
bands (in 3-22 MHz range), each 1 MHz 
wide—tunable on your car radio dial. Add 
some interest to your drive home! 

Shortwave receiver kit, SR1. 
Shortwave converter kit. SC1.. 
Matching case set for SR1. CSR... 
Matching case set for SCI, CSC ...S14.95 


featured in many ham magazine articles. 3 case set for a snazzy finish. 
Complete with all parts, less case and T- MONTH Ss DN-1 Dr. Ni-Cad conditionerifast charger kit 


R relay. : 

: SSl } CDN Matching case set A 
PA-1, 40W pwr amp kit............... $34.95 Ss F 
TR-1" RF sensed TCR relay kit. $14.95 i DN-1WT Fully assembled Dr. Ni-Cad with CaS€.....ccccssocssscssssnsetsnsssunceeuee 


MINI KITS ORDERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY 
TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555 


Ramsey carries a complete line of low cost, : ; : 
easy to build, easy to use functional kits that TERMS: Satisfaction guaranteed. Examine for 10 days: If not pleased return in original form 
can be used alone or as building blocks in for refund, Add $4.95 for shipping, handling and insurance. For foreign orders add 20% for 
larger more complex designs. Mini-kits include surface mail. COD (U.S. only) add. $5.00. Orders under $20 add $3.00 NY residents add 7% 
audio amps, tone decoders, VOX switches, sales tax. 90-day parts warranty on kit parts. 1-year.parts & labor warranty on wired units. 


timers, audio alarms, noise-makers and even 


Shocking kits! Calor 0Gr teeicatalaguel RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564 
CIRCLE 34 ON READER SEVICE CARD 


